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Attachment 1

Summary of Parameters of interest Data by Well




ABBREVIA. .ONS

NR not required and/or requested

"J

] The material was analyzed for, but was not detected above the level of the associated value. The associated value may
be the Sample Quantitation Limit (SQL) or the Detection Limit (DL).
J The associated value is an estimated quantity. '
Ud The material was analyzed for but was not detected. The associated value is an estimate and may be inaccurate or
imprecise.
R The data are unusable.
699 - 52 - &7 - 049 A B te.
SAMPLE IDENTIFICATION KEY area well number depth of sample duplicate, equipment blank,
{699 = 600 Area) field bfank, or trip blank
(299 = 200 Area)
WELL 699-52-57 - PARAMETERS OF INTEREST- SOIL SAMPLES
SAMPLE SAMPLE PARAMETER OF INTEREST
NUMBER TYPE Nitrite Nitrate Phosphate Sulfats Total Cyanlde Selanium Blsmuth Frea Cyanide
699-62-57-001 soit < 0.6 mg/Kg 2.9 mgi/Kg (L) < 3.0 mg/Kg < 6.0 ma/Kg Q (R} < 0.5 mg/Kg (UJ) < 10.0 mg/Kg < 0.2 mgiKg (W)
699-62-57-027 zcil < 0.5 mg/Kg 1.6 mg/Kg < 3.0 mg/Kg 22.7 mgikg [+ RN} < 0.6 mafKg (UJ) < 10.0 mg/Kg < 0.2 mg/Kg (UJ)
699-52-57-049 water < 5.0 /L < 5.0 g/l < 31.0 il < 65,0 il 0.4 gL (J) < 3,76 wgiL < 7.25 1g/L NR
{aquipmant blank)
699-52-57-060 sofl < 0.5 mg/kg 1.2 mgiKg < 3.0 mgiKg 8.7 mgikg 0.6 mgfkg < 0.5 ma/Kg {UJ} < 10.0 mg/Kg NR
699-62-67-050A water < 5.0 il < 6.0 g/l < 31.0 il < §5.0 1g/L 0.8 :gil (J) < 3,75 1ofL < 7,25 il NR
{ambient field blank}
699-52-57-074 water < 5.0 wmil (UJ) 66.2 g/l () < 31.0 gL UA < 55.0 sl 0.1 gL J) < 3.75 miL < 7.25 wmiL NR
{equipment blank)
6499-52-67-077 soil < 0.8 mg/Kg 1.0 ma/kg < 3.0 mg/Kg 15.0 mg/Kg 0.1 mgikg < 0,5 mg/Kg (U} < 10,0 mg/Kg NR
699-62-57-077;\ water < 5.0 pgil. UJ) < 5.0 pgil (U} < 31.0 g/l (U < 55.0 :g/L 0.1 il (J) < 3.75 1giL < 7.25 pgiL NR
fambient field blark)
699-52-87-077-B solt < 0.5mg/Kg 0.9 mgfKg < 3.0mg/Kg 13.3 mpiKg 0.1 mgiKg < 0.5 mg/Kg (UN < 10.0 mg/Kg NR
{duplicate sample) ]
699-52-57-101.5 safl < 0.2 myiKg 0.4 mgiKg < 0.6 mgiKg 5.4 mgliKg < 0.1 mgig .(UJl < 0.3 mg/Kg {UJ} < 0.1 mgfKg LU} NR
€99-562-57-1256 watar < 14.9 ;giL < 14.9 il < 60.0 oL < 250.0 il < 1.0 /L < 3,75 mfL <« 7.25 g/l NR
{trip biank}
699-52-57-128 zoil < 0.2 mp/Kg 0.5 mg/Kg < 0,6 mgiKg 4.4 mgiKkg < 0.1 mgiKg {UJ) < 0.3 mg/kKg (L) < 0.1 mg/Kg (UJ) NR
699-52-57-153 soil < 0.2 mqiKg < 0.2 mgiKg < 0.6 mg/Kg 4.9 mgiKg < 0.3 mg/Kg (U} < 0.3 mg/Kg (UJ} < 0.1 mgiKg (U} NR




ABBREVIA .ONS

NR
u

not requived and/or requested
The material was analyzed for, but was not detected above the level of the associated value.
be the Sample Quantitation Limit (SQL) or the Detection Limit (DL).

The associated value is an estimated quantity.

A5

4
wd
44

The associated value may

The material was analyzed for but was not detected. The associated value is an estimate and may be inaccurate or

imprecise.

The data are unusable.

SAMPLE IDENTIFICATION KEY

699 -
I
area
{699 = 600 Area)
{299 = 200 Area)

52 -

{

well number

57 -

049

A, B, C, ete.

depth of sample duplicate, equipment blank,
field biank, or trip blank

WELL 699-55-55 - PARAMETERS OF INTEREST- SOIL SAMPLES

SAMPLE SAMPLE PARAMETER OF INTEREST
NUMBER TYPE Nitrite Nitrate Phosphate Sulfate Total Cyanide Selanjum Bismuth Freo Cyanide
699-55-56-001 soll < 0.5 mg/Kg <0.85 mg/Kg < 3.0 mgiKg < 6.0 mg/Kg 0.1 mg/Kg < 0.5 mg/Kg (UJ) < 10.0 mgiKg < 0.2 maiKg (UJ)
699-56-56-025 noll < 0.5 mgiKg 1.2 mg/Kg < 3.0 mg/Kg 17.2 mgiKg o) < 0.5 mg/Kg (UJ} < 10.0 mg/Kg < 0.2 mgfig (U}
699-55-56-048 water < 14.9 mjl < 14.9 wmgfl < 60.0 gfL < 250.0 ;g/L 1.6 sgiL [N < 3.75 il < 7.26 4gfl NR
{equipment blank}
699-56-55-050 soll < 0.2 mo/Kg 0.4 mgfke < 0.6 mgiKg 8.2 mgiKe < 0.4 mgiKg (V) { < 0.3mgKg (U | < 0.1 mg/Kg (U} NR
699-55-55-060A water < 14.9 gL < 14.9 uofL < 60.0 g/l < 2650.0 il < 1.0 mgit {UJ) < 3.75 wgiL < 7.26 mjL NR
{amblent fisld blank)
699-56-65-073 water < 14.9 1g/L {UJ) 35.9 wg/l (U) < 60.0 g/L < 250.0 igiL < 1.0 sgiL {UJ) < 3.75 wgiL < 7,26 4fL NR
{equipment blank}
699-55-55-075 sail < 0.2 mg/Kg 0.5 mp/Kg < 0.6 mg/Kyg T 17.8 maiKg < 0.1 mg/Kg (UJ) < 0.3 myiKy (U} < 0.1 mg/Kg (UJ) NR
699-86-66-076A water < 14.9 g/l < 14.9 pgiL < 60,0 Wil < 2500 ;ail. < 1.0 /L {UJ) < 3.75 il < 7.26 wyiL NR
{ambient fiald blank}
699-65-55-098 water < 14.9 /L 31.6 il (U) < 60.0 g/l < 250.0 g/l < 1.0 il < 3.75 wgiL < 7.26 mfL NR
{trip blank)
699-55-56-101 soil < 0.2 mglKg 0.8 mgiko < 0.6 mg/iKg 15.2 mg/Kg 0.1 mg/Kg {J) < 0.3 mg/Kg (UJ) < 0.1 mg/Kg {UJ) NR
699-65-65-1256 sail < 0.2 mgfKg 0.6 mg/Kg < 0.6 mg/Kg 21.3 mg/Kg 0.1 mp/Kg {U) < 0.3 mgfKg {UJ) < 0.1 mg/Kg {UJ) NR
699-55-65-126A soil < 0.2 mg/Kg 0.6 mgfKg < 0.6 mg/Kg 16.1 mgiKg < 0.3 mafkg {UJ) < 0.3 mg/Kg {WJ) < 0.1 mg/Kg {UJ) NR
{duplicate sample)}
699-55-65-150 soil < 0.2 mgiKg 0.5 mp/Kg < 0.6 my/Ky 26.7 migi¥g < 0.7 mg/Kg {UJ) < 0.3 mgfKg {UJ) < 0.1 mg/ig (L)} NR
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ABBREVIA.QS
NR not required and/or requested
U The material was analyzed for, but was not detected above the level of the associated value. The associated value may
be the Sample Quantitation Limit (SQL) or the Detection Limit (DL}.
J The associated value is an estimated quantity.
uJ The material was analyzed for but was not detected. The associated value is an estimate and may be inaccurate or
imprecise.
R The data are unusabie,
699 - 52 - 57 - 049 A B C etc.
I ' I | ..
SAMPLE IDENTIFICATION KEY area well number - depth of sample duplicate, equipment blank,

{699 = 600 Area)
{299 = 200 Area)

field blank, or trip blank

WELL 299-E33-38 - PARAMETERS OF INTEREST- SOIL SAMPLES

SAMPLE " SAMPLE PARAMETER OF INTEREST
NUMBER TYPE Nitrite Nitrate Phosphate Sulfato Total Cyanida Selenium Bismuth Fres Cyanide
299-£33-38-006.2 soil < 0.2 mg/Kg 0.6 mg/Kg < 0.6 mg/Kg 6.3 mg/Kg < 0.1 mgiKg < 1.3 (gL {UJ) < 4.3 (gL {UJ} NR




ABBREVI+.. .ONS

NR not required and/or requested

] The material was analyzed for, but was not detected above the level of the associated value. The associated value may
be the Sample Quantitation Limit (SQL) or the Detection Limit (DL).
J The associated value is an estimated quantity.
uJ The material was analyzed for but was not detected., The associated value is an estimate and may be inaccurate or
imprecise.
R The data are unusable.
a9 - 52 - &7 - 049 A B, C, etc.
I I |
SAMPLE IDENTIFICATION KEY area well number depth of sample duplicate, equipment blank,
{699 = 600 Area) field blank, or trip blank
{299 = 200 Area)
WELL 299-E33-40 - PARAMETERS OF INTEREST- SOIL. SAMPLES
SAMPLE SAMPLE PARAMETER OF INTEREST
1 NUMBER TYPE Nitrite Nitsate Phosphate Sulfate Totsd Cyankdo Selenium Blsmuth Fros Cyanide
299-E33-40-008 soil < 0.2 mgiKg 0.9 m/Kg < 0.6 mpikg 15.0 mg/Kg < 0.3 mg/Kg (UJ) < 1.3 /L (U} < 4.3 il (UI) NR
299-£33-40-200 watsr < 14.9 :g/L 27.% it < 60.0 it < 7250.0 it < 10.0 ;giL < 5.0 g/t < 10.0 ;g/L NR
{teip blank)
299-E33-40-201 water < 14.9 /L < 14.9 49iL < 60.0 glb < 250.0 pq/b < 10,0 il < 5.0 il < 10.0 il NR
[eguipment blank)
299-E33-40-201A water < 14.9 il < 14.9 wmil < 60.0 mik < 250.0 »gil < 10.0 ;g/L < 5.0 ;qiL < 10.0 ;giL NR
_299-E33-40-201.7 soll < 2.0 mgiKg 8.2 maiKg < 6.0 mgika 88.4 mg/Kg < 1.0 mg/Kg (UJ) < 5.0 mg/Kg (R) < 1.0 mg/Kg (L) NR
299-E33-40-201.7A soil < 2.0 mgiKg 7.8 maiKg < 6.0 mgikg 76.3 maiKg () < 1.0 mg/Kg < 5.0 my/ig (R < 1.0 mg/Kg (UJ) NR
{duplicate sample}
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Attachment 2

Summary of Total Organic Carbon Data by Well



not required and/or requested '
The material was analyzed for, but was not detected above the level of the associated value.
may be the Sample Quantitation Limit (SQL) or the Detection Limit (DL).

The associated value is an estimated quantity.
The materiail was analyzed for but was not detected.

ABBREVIAT10NS
NR
U
J
TN]
imprecise.
R The data are unusable.

The associated value

The associated value is an estimate and may be inaccurate or

9

[{e}
'

SAMPLE IDENTIFICATION KEY area

(699
(299

600 Area)
200 Area)

52 - 57
I

well number

049 A. B, C_ etc.
|

depth of sample duplicate, equipment blank,
field blank, or trip blank

TOTAL ORGANIC CARBON SAMPLES - WELL 699-52-57

SAMPLE NUMBER SAMPLE MEDIUM TOTAL ORGANIC DATE COLLECTED DATE ANALYZED
CARBON
699-52-57-157A water (trip blank) 0.41 pg/ml 10/23/90 10/26/90
699-52-57-157B water {equipment blank) 0.99 ug/mi 10/23/90 10/26!90
699-52-57-160A water (ambient field 0.65 ug/ml 10/23/90 10/26/90
blank)
699-52-57-160 soil 61.0 ma/Kg 10/23/90 10/26/90
699-52-57-160B soil (duplicate sample) 84.1 mgfKg 10/23/90 10/26/90
699-52-57-162.0 soil 47.9 mg/Ka 10/26/90 11/13/80




ABBREVIAY 10NS

NR not required and/or requested
u The material was analyzed for, but was not detected above the level of the associated value. The associated value
may be the Sample Quantitation Limit (SQL) or the Detection Limit (DL).
J The associated value is an estimated quantity.
uJ The mai_:erial was analyzed for but was not detected. The associated value is an estimate and may be inaccurate or
imprecise.
R The data are unusable.
£99 - B2 - 57 049 A B C, etc.
‘ I I !
SAMPLE IDENTIFICATION KEY area well number depth of sample duplicate, equipment blank,
{699 = 600 Area) field blank, or trip blank
{299 = 200 Area)
TOTAL ORGANIC CARBON SAMPLES - WELL 699-50-53B
SAMPLE NUMBER SAMPLE MEDIUM TOTAL ORGANIC DATE COLLECTED DATE ANALYZED
CARBON
699-50-53B-EB soil 94 uglg (J) 04/25/20 05/01/90
699-50-63B-155.7 soil (duplicate sample) 43 ualg () 04/25/90 05/01/90
699-50-53B-208 soil 22.6 mg/Kg () 10/10/90 04/27/90
699-50-53B-208A sail {duplicate sample) 26.5 mg/Kg . 10/10/90 04/30/90
699-50-53B8-214 soil 14.1 mg/Kg 10/11/90 10/16/90
699-50-63B-225 soil 56.6 mg/Kg (R) - 10/12/90 10/16/90
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ABBREVIA1 10NS
NR not required and/or requested
U The material was analyzed for, but was not detected above the level of the associated value. The associated value

may be the Sample Quantitation Limit (SQL) or the Detection Limit (DL).
J The associated value is-an estimated quantity.
UJ The material was analyzed for but was not detected. The associated value is an estimate and may be inaccurate or

imprecise.
R The data are unusable.

699 - 52 - 57 - 049 A B C etc.
I | I |
SAMPLE IDENTIFICATION KEY area well number depth of sample duplicate, equipment blank,

{699 = 600 Area)
{299 = 200 Area)

field blank, or trip blank

TOTAL ORGANIC CARBON SAMPLES - WELL 699-48-50

SAMPLE NUMBER SAMPLE MEDIUM TOTAL ORGANIC DATE COLLECTED DATE ANALYZED
: CARBON
699-48-50-168-1 soil 176 pglg 05/03/90 05/15/90
699-48-50-168-2 soil {(duplicate sample) 131 pgla 05/03/20 05/15/90
699-48-50-176 soil 149 uglg 05/04/90 05/16/90
699-48-50-176.7 soil 221 pglg 05/04/90 05/16/90
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ABBREVIAT1ONS

NR not required and/or requested

U The material was analyzed for, but was not detected above the level of the associated value. The associated value
may be the Sample Quantitation Limit (SQL) or the Detectiom Limit (DL).

J The associated value is an estimated quantity. )

uJ The material was analyzed for but was not detected. The associated value is an estimate and may be inaccurate or
imprecise. .

R The data are unusable.

699 - 52 - 57 - 049 A, B, C, etc.
| I | I
SAMPLE IDENTIFICATION KEY area well number depth of sample duplicate, equipment blank,
(699 = 600 Area) field blank, or trip blank
(299 = 200 Area)

TOTAL ORGANIC CARBON SAMPLES - WELL 699-49-578

SAMPLE NUMBER SAMPLE MEDIUM TOTAL ORGANIC DATE COLLECTED DATE ANALYZED
CARBON

699-49-57B-157.5 soil 173 palg (J) 04/24/90 04/27/90
699-49-578-157.5D soil {duplicate sample) 95 ualg (J) 04/24/90 04/27/90
699-49-57B-160 soil 69 palg (J) 04/24/90 04/27/90
699-49-57B-161 soil 113 ug/g ' 04/24/90 04/30/90
699-49-57B-216 soil 86.0 mg/Kg (J) 10/01/90 10/16/90
699-49-57B-216A soil {duplicate sample) 52.2 mg/Kg {(J) 10/01/90 10/16/90
699-49-57B-216B water (field blank) 0.67 ug/mt (J) 10/01/90 10/24/90
699-49-57B-216C water (trip blank) 0.40 pg/mi {J) 10/01/90 10!24/9d
699-49-57B-216D water (equipment blank) 0.16 pa/mi (J) 10/02/90 10/24/90
699-49-57B-220 soil 39.0 mg/Kg {J) i 10/02/90 10/17/90
699-49-57B-229 soil 50.0 mg/Kg {J) 10/08/90 10/18/90
699-49-57B-229A raw water 1.34 pa/ml {J) 10/08/90 10/25/90




3!%::6":}”.45! .

The material was analyzed for, but was not detected above the level of the associated value. The associated value
may be the Sample Quantitation Limit (SQL) or the Detection Limit (DL).

The material was analyzed for but was not detected. The associated value is an estimate and may be inaccurate or

ABBREVIATIONS
NR not required and/or requested
U
J The associated value is an estimated quantity.
w
imprecise.
R The data are unusable.

699 - 52 - 5§57 - 049 A B C, etc.
| l . l |
SAMPLE IDENTIFICATION KEY area well number depth of sample duplicate, equipment blank,
(699 = 600 Area) field blank, or trip blank
(299 = 200 Area)

TOTAL ORGANIC CARBON SAMPLES - WELL 699-52-54

SAMPLE NUMBER SAMPLE MEDIUM TOTAL ORGANIC DATE COLLECTED DATE ANALYZED

CARBON

699-62-54-168.5 soil 280 palg 05/22/90 05/30/20




not required and/or requested
The material was analyzed for, but was not detected above the level of the associated value.
may be the Sample Quantitation Limit (SQL) or the Detection Limit (DL).

The associated value is an estimated quantity.
The material was analyzed for but was not detected.

ABBREVIATIONS
NR
u
J
uJ
imprecise.
R The data are unusable.

T4 2

The associated value

The associated value is an estimate and may be inaccurate or

699 -

SAMPLE IDENTIFICATION KEY area

(689 = 600 Area)
(299 = 200 Area)

52 - 57
I

well number

049 A/ B.C, etc.
I

depth of sample duplicate, equipment blank,
field blank, or trip blank

TOTAL ORGANIC CARBON SAMPLES - WELL 699-55-55

SAMPLE NUMBER SAMPLE MEDIUM TOTAL ORGANIC DATE COLLECTED DATE ANALYZED
CARBON
699-565-55-160 soil 92.3 mg/Kg 10/23/90 10/26/90
699-65-55-160A soil {duplicate sample) 125 ma/Kg 10/23/90 10/26/90
699-55-55-162 soil 21.5 mg/Kg (J) 10/23/90 10/26/90
699-55-55-166 soil 61.5 mg/Kg 10/24/20 10/26/90
699-55-55-190 soil 23.8 mg/Kg 10/29/90 11/13/90
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Attachment 3

Summary of Parameters of Interest Data by Data Package



ABBREVIATIONS

NR not required and/or requested

u The material was analyzed for, but was not detected above the level of the associated value. The associated value

may be the Sample Quantitation Limit (SQL) or the Detection Limit (DL).
J The associated value is an estimated gquantity.
u The material was analyzed for but was not detected. The associated value is an estimate and may be inaccurate or

imprecise,
R The data are unusable.

699 - 52 - b7 - 049 A B C etc.
| I
SAMPLE IDENTIFICATION KEY area well number depth of sample duplicate, equipment blank,

(699 = 600 Area)
(289 = 200 Area)

field blank, or trip blank

DATA PACKAGE #1 - PARAMETERS OF INTEREST- SOIL SAMPLES

SAMPLE PARAMETER OF INTEREST
NUMBER Nitrite Nitrate Phosphate Sulfate Total Selenium Bismuth Free
Cyanide Cyanide
(mg/kg) {mg/kg) (mg/kg) {mg/kg) {ma/kg) {mg/kg) {mg/kg) {mg/kg)
Detectable Limit {DL) 0.5 0.5 3.0 6.0 0.1-0.4 05" 10.0" 0.2
699-52-57-001 < DL 2.9 (UY) < DL < DL 0 (R) < DL {UJ) <DL < 0.2 (U
699-55-55-001 < DL < DL < DL < DL 0.1 < DL {UJ) < DL < 0.2 (US)
699-52-67-027 < DL 1.6 < DL 22.7 0 {J) < DL {UJ) <DL < 0.2 (UY)
699-55-55-025 < DL 1.2 <DL 17.2 0 (J} < DL {UJ) < DL < 0.2 (UJ)
699-52-57-050 < DL 1.2 < DL 19.7 0.6 < DL (UJ) < DL NR
699-52-57-077 < DL 1.0 < DL 15.0 0.1 < DL {UJ) < DL NR
699-52-57-077-B" < DL 0.9 < DL 13.3 0.1 < DL {UJ) < DL NR

Duplicate Sample

#*
, Gontract Required Detection Limit




ABBREVIATIONS
NR

not required and/or requested
U The material was analyzed for, but was not detected above the level of the associated value.

may be the Sample Quantitation Limit (SQL) or the Detection Limit (DL).

J
uJ
imprecise.
R The data are unusable.

The associated value is an estimated quantity.
~The material was analyzed for but was not detected.

The associated value is an estimate and may be inaccurate or

.SAMPLE IDENTIFICATION KEY

049

99 - 52 - b7 - A, B, C, etc.
l | I |
area well number depth of sample duplicate, equipment blank,

(699 = 600 Area)
(299 = 200 Area)

field blank, or trip blank

DATA PACKAGE #1 - PARAMETERS OF INTEREST- WATER SAMPLES

SAMPLE PARAMETER OF INTEREST
NUMBER Nitrite Nitrate Phosphate Sulfate Total Selenium Bismuth Free
Cyanide Cyanide
(wg/L} (ug/L) {ug/t) wall) (ug/L) {ug/L) (wa/L) {ugil}
Detectable Limit {DL) 5.0 5.0 31.0 55.0 1.0 3.75 7.25
699-52-57-049 < DL < DL < DL < DL 0.4 (J) < DL < DL NR
(Equipment Blank)
699-52-57-050A < DL < DL < DL < DL 0.9 (J) < DL < DL NR
{Ambient Field Blank)
699-52-57-074 < DL {UJ) 56.2 (J) < DL (U < DL 0.1 {J) < DL < DL NR
{(Equipment Blank)
699-52-57-077A < DL{UJ) | <DL{UJ) | < DL (UJ) < DL 0.1 {N < DL < DL NR
(Ambient Field Blank)

i'Contract Required Detection Limit

The associated value




ABBRE\* IS

The material was analyzed for, but was not detected above the level of the associated value.

may be the Sample Quantitation Limit (SQL) or the Detection Limit (DL}).
The associated value is an estimated quantity.

NR not required and/or requested
u
J
uJ
imprecise.
R The data are unusable,

The material was analyzed for but was not detected.

The associated valtue

The .associated value is an estimate and may be inaccurate or

SAMPLE IDENTIFICATION KEY

69

area

52 -

|

57

well number

(699 = 600 Area)
(299 = 200 Area)

49

depth of sample

A, B, C, etc,

I

duplicate, equipment blank,

field blank, or trip blank

DATA PACKAGE #2 - PARAMETERS OF INTEREST- SOIL SAMPLES

PARAMETER OF INTEREST

SAMPLE

NUMBER Nitrite Nitrate Phosphate Sulfate Total Setenium Bismuth Free

Cyanide : Cyanide

(mg/kg) {mag/kg) (mg/kg) (mg/kg) (mg/kq) {mg/kg) {mg/kg) (mg/kg)
Detectable Limit (DL} 0.2 0.2 0.6 3.8 0.1-0.4 0.3" 0.1 N/A
699-55-55-050 < DL 0.4 < DL 8.2 <DL{UJ) | <DL({UJ) | <DL NR
699-55-55-075 < DL 0.5 < DL 17.8 <DL{UJ) | <DL{US | <DL{UJ) NR
699-52-57-101.5 < DL 0.4 < DL 5.4 <DL{UJ) | <DL@UJ) | <DL {UJ)} NR
689-55-55-101 < DL 0.8 < DL 15.2 0.1{) < DL(UJ | <DBL{UJ} NR
699-55-55-125 < DL 0.5 < DL 21.3 0.1 (U} <DL (UJ) | <DL {UJ} NR
699-55-55-125A" " < DL 0.5 < DL 186.1 <DL{UJ) | <DL{US | < DL{LJ) NR
699-52-57-128 < DL 0.5 < DL 4.4 <DL{U)) | <DL{US | <DL NR
699-52-57-153 < DL < DL < DL 4.9 < DL{UJ) | <DL(US | < DL{LJ) NR
699-55-55-150 < DL 0.5 < DL 26.7 <DL{UJ) | <DL{UNH | <DL {UN NR

* a
'I‘nstrument Detection Limit

Duplicate Sample




ABBREVIAT 1S

NR

not required and/or requested

The material was analyzed for, but was not detected above the level of the associated value.

may be the Sample Quantitation Limit (SQL) or the Detection Limit (DL}.
The associated value is an estimated quantity.
The material was analyzed for but was not detected.

imprecise.

The data are unusable.

The associated value

The associated value is an estimate and may be inaccurate or

SAMPLE IDENTIFICATION KEY

99

area

b2 -

57

well number

(699 = 600 Area)
(299 = 200 Area)

049
|

depth of sample

A.B. C etc.

I

duplicate, equipment blank,

field blank, or trip blank

DATA PACKAGE #2 - PARAMETERS OF INTEREST- WATER SAMPLES

SAMPLE PARAMETER OF INTEREST
NUMBER Nitrite Nitrate Phosphate Sulfate Total Selenium Bismuth Free
Cyanide Cyanide
(ugiL} (ug/t) {a/t) {ug/l) (ug/L) {ua/l) wa/L) {ug/L}
Detectable Limit (DL) 14.9 14.9 60.0 250.0 1.0 3.76 7.25
699-55-55-048 < DL < DL < DL < DL 1.5{H < DL < DL NR
(Equipment Blank)
699-55-55-060A < DL < DL < DL < DL < DL (L)) < DL < DL NR
{Field Blank)
699-55-55-073 < DL 35.9 (U) < DL < DL < DL {UJ) <DL~ < DL NR
(Equipment Blank)
699-55-55-07bA < DL < DL < DL < bL < DL {UJ) < DL < DL NR
{Field Blank)
699-55-55-098 < DL 31.6 (U) < DL < DL < DL < DL < DL NR
(Trip Blank)
699-52-57-126 < DL < DL < DL < DL < DL < DL < DL NR
{Trip Blank)

"Contract Required Detection Limit




|| L YR 8
ABBREVIA NS

NR not required and/or requested

u The material was analyzed for, but was not detected above the levei of the associated value. The associated value
may be the Sample Quantitation Limit (SQL) or the Detection Limit (DL).
J The associated value is an estimated quantity.
u The material was analyzed for but was not detected. The associated value is an estimate and may be inaccurate or
imprecise.
R The data are unusable.
699 . 52 - 57° - 049 A.B. C. etc.
I I I I
SAMPLE IDENTIFICATION KEY area wel! number depth of sample duplicate, equipment blank,
{699 = 600 Area) field biank, or trip blank
{299 = 200 Area)

DATA PACKAGE #3 - PARAMETERS OF INTEREST- SOIL. SAMPLES

SAMPLE PARAMETER OF INTEREST
NUMBER Nitrite Nitrate Phosphate Sulfate Total Selenium Bismuth Free
Cyanide _ Cyanide
{mg/kg) (mg/kg) {mg/kg) (ma/kg) {mg/kg) {(ug/L} {(ma/L) (mg/kg)
Detectable Limit {DL}) 0.2 0.2 0.6 - 3.7 0.1-0.4 1.3" 4.3"
299-E33-38-006.2 < 0.2 0.6 < 0.6 6.3 < 0.1 < 1.3(UJ) | <4.3(U)) NR
299-E33-40-008 < 0.2 0.9 < 0.6 15.0 <01 U] <1.3@WUN I} <4.3(LY) NR
*Instrument Detection Limit




T l
ABBREV!M AS -

NR not required and/or requested

U The material was analyzed for, but was not detected above the level of the associated value. The associated value
may be the Sample Quantitation Limit (SQL) or the Detectien Limit (DL).
J The associated value is an estimated quantity.
uJ The material was analyzed for but was not detected. The associated value is an estimate and may be inaccurate or
imprecise. .
R The data are unusabie.
699 - 52 - 57 - 049 A B c.
| I
SAMPLE IDENTIFICATION KEY area weil number depth of sample duplicate, equipment blank,
{699 = 600 Area) field blank, or trip blank
{299 = 200 Area)
DATA PACKAGE #4 - PARAMETERS OF INTEREST- SOIL SANMPLES
SAMPLE PARAMETER OF INTEREST
NUMBER Nitrite Nitrate Phosphate Sulfate Total Selenium Bismuth Free
Cyanide Cyanide
{mg/kg) {mg/kg) {ma/kg) {mg/kg) {mg/kg) (ma/ka) (mg/kg) (ma/kg)
Detectable Limit (DL) 2.0 2.0 6.0 34 1.0 05" 10.0"
299-E33-40-201.7 < 2.0 8.2 < 6.0 98.4 < 1.0 LN < 5.0 (R) < 1.0 {UJ) NR
299-E33-40-201.7A” < 2.0 7.8 . < B.0 76.3 {J) < 1.0' < 5.0 (R) < 1.0 {UD) NR
:gontract Required Detection Limit
Duplicate Sample




A T BRI S B ¢ -
ABBREVIA, NS

NR not required and/or requested

u The material was analyzed for, but was not detected above the level of the associated value. The associated value
may be the Sample Quantitation Limit (SQL) or the Detection Limit (DL).
J The associated value is an estimated quantity.
uw The material was analyzed for but was not detected. The associated value is an estimate and may be inaccurate or
imprecise.
R The data are unusable.
. 699 . 52 - .57 - 049 A.B tc.
| I I
SAMPLE IDENTIFICATION KEY area well number depth of sample duplicate, equipment blank,
{699 = 600 Area) field blank, or trip blank
{299 = 200 Area)

DATA PACKAGE #4 - PARAMETERS OF INTEREST- WATER SAMPLES

SAMPLE PARAMETER OF INTEREST
NUMBER Nitrite Nitrate Phosphate Sulfate Total Selenium Bismuth Free
Cyanide Cyanide
{ug/L) (wa/L) (ugiL) {tg/L) (wg/L) (wa/L} (ug/L) {ug/L}
Detectable Limit (DL) 14.9 14.9 60.0 250.0 10.0" 5.0 60.0"
299-E33-40-200 < 14.9 27.1 < 60 < 250 < 10 <5 <10 NR
{Trip Blank}
299-E33-40-201 < 14.9 < 14.9 < B0 < 250 < 10 <5 < 10 NR
{Equipment Blank)
299-E33-40-201A < 14.9 < 14.9 <60 < 280 < 10 <b < 10 NR
{Ambient Blank)

*Contract Required Detection Limit
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Bll.;. 5 2
00-BP-1 SUMMARY TABLE
aboratory: PNL-325
‘DG #: Report 1, Rev 0O
'ARAMETERS OF INTEREST -~ water
sample value/qualifier
Parameter DL (ppb)| 52~57-049 52-57-050A 52-57-074 55~-57-077A
\NIONS (ppb)
nitrite 5 <DL <DL <DL UJ <DL UJ
nitrate 5 <DL <DL, 56.2 J <DL UJ
phosphate 31 <DL <DL, <DL UJ <DL UJ
sulfate 55 <DL <DL <DL <DL
N (ppb)
total 1 0.4 0.9 J 0.1 J 6.1 J
free NR NR NR NR
GFAA (ppb)
Se 3.75 <DL <DL <DL <DL
Bi 7.25 <DL <DL <DL <DL
R not reported and/or requested

11 sample numbers begin with 699- prefix



> b - bang
0-BP-§ SUMMARY TABLE
soratory: PNL-325
G #: Report 1, Rev 0
RAMETERS OF INTEREST - soil
sample valuefqualifier
Parameter | oL | 52-57-001 55-55-001 52-57-027 55-55-025 55-57-050 52-57-077 52-57-077-8
] |
{1ONS ¢ppm} | |
......... - f |
nitrite | 0.5 | <DL <L <L, <DL <DL <0L <bL
nitrate | 0.5 | 2.9 W <L 1.4 1.2 1.2 1.0 0.9
phosphate | 3] <0L <L, <DL <DL <L <DL <Dt
sut fate | 5| <DL <DL 22.7 17.2 197 15 13.3
! |
1 (ppm) i |
---------- | |
totat | 0.1-0.4 | 0 R 0.1 0 0 0.6 0.1 0.1
free | 0.2 | <0.2 W <0.2 W <0.2 UJ <.2 W R NR HR
| | :
éAA (ppb) | i
----------- ! !
se | 3.75] <DL U4 <DL W <L uJ <DL W <L Ul oL Wi <L W
i | 725 <DL <ot <L <BL <DL <DL <OL
i I

1 not reported and/o¢ requested

L sample numbers begin with §99- prefix

d



200-BP-1 DATA QUALIFIER DEFINLITIONS

uJg

- D A —— T L e A A A o Y S s sy o D s T D et S W A it

The material was analyzed for, but was not detected above the level
of the associated value. The associated value may be the Sample
Quantitation Limit (SQL) or the Detection Limit (DL).

The associated value is an estimated gquantity.

The material was analyzed for but was not detected. The associated
value is an estimate and may be inaccurate or imprecise.

The data are unusable.



Westinghouse
@ Hanford Campany

. 0SM RCRA LEVEL C DATA ASSESSMENT
DATE 172 0] SAMPLES/MATRIX (99-52-57-00 49-52-57-056A4
REVIEWED BY A gcc.b‘ // L99-55-55-00{ (9%-51-57-97]
LABORATORY PNJ ©19-52-57-027 _ 99-52-57-a718
CASE ¥ _ENL project #1172 ©99-55-55-025 ©99=52-67-S74
SDG ¥ _N/A «?9-52-57-050_ 6A9-52-64-077A
C “9-52-57 -O49

DATA ASSESSMENT SUMMARY

P QUALITY CONTROL CHECK ANALYSIS ZSel/ds _Anion . €N é@ﬁ,})
-~ 1. Halding T wA . X X

e 2. Blank Andlysis M X X

e 3. M5 /MSD n/a_ Nh . M

- 4. Duplicedt Analysis © X O

K 5. Medrix Spike NA 0 O

‘ﬂ 6. Qlibretions [Cardrol Stds N/A O M

~ 7. Other QC NA  See Affochmant
:__ 8,

9

||
l
|

|
|
|

0 = data had no problems
X = data qualified due to minor problems
M = data qualified due to major problems/some data may be unusable

OVERALL ASSESSSMENT: CN resirl? pnescble (R) due 4o lowd LCS

fecovey en 699-52-57-001 ; el] other cesults acce,pllo-LLb

w/iu_cz{fﬁg_c&ior\

NOTES: Sece. "Other QC o~ cross cof. sompl 2l o
Mehri a

. o Refer to the corresponding attachments for explanation of any problems.

4 MLy
n,
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34 PRE) I

Westinghouse
Hanford Company

OSM RCRA LEVEL € DATA ASSESSMENT

ATE _y7/5 /oo SAMPLES/MATRIX
[ | [ |

REVIEWED BY JA Lg,ggb‘ ét é‘;

LABORATORY PN

CASE # _PNC pro'jedd #6772

so6 # A )

>
_ >

DATA ASSESSHMENT SUMMARY

QUALITY CONTROL CHECK  ANALYSIS GFAA

1. Hold}nj Fipe
Blank Aml:y_.sif
Ms /pmsD

. ?up(ic'o:{-e Pnelycir

. _Merix Sp 3

. Cel, b(‘o."{"ton,/coyr!’m / _S'f’J

. Clirar GC
\

2
3
4
5
6
7
8
9

10.

0 = data had no problems
X = data qualified due to minor problems
M = data qualified due to major problems/some data may be unusable

OVERALL ASSESSSHENT: =@e poce. /

! .
NOTES: _analyticel Spikes

0 Refer to the corresponding attachments for explanation of any problems.

Cover Prcn. 22



. RCRA_LEVEL C_QC

7

-
|

-5

£

.‘-‘M 52-57-074 MNitrede T

Nrtrite uJ
o Phosphate wuI
—  (1G-52-57-0774 Nitfrete UJ

.

Name <o _/ Date 12_‘/5 /‘:iO

QC Check: /—/a/din-r Hmes

COMMENTS: 7o solids - Holdineg time N/A , all Samples(soil) analyzed
wrthin ’;3 doawr.s

Anions - ru'f‘rc.:{-e, nitrite PLOSDI')C«'I'Q_ HT’%s excqedad for
sc.m,a 019-52~57-04 cnd 4B GF-SZ-571-0774

AEEEDE: c&ao'f'f-l)"' LY deyy, ho’c’:nq szu.. -excegedc.«cl o S2Verc. [
watér + Sal s‘é-uuflz.%(‘iec.c_ Gelow)

ACTION! Queliby gmm;s%m

sample # constituent value/qual sample ¥ constifuent value/qual

Nitrite uJ”
'ths?h ote LT

5257027 CH{ieted)
©%5G-55-55-025

(9~ 52-57-94%
99-52-571-050A
©94-52-57-G74
0349 -51-57-077A v

444 44q

@ L = )



RC VEL_C _QC

Name T/ ng% éf Date 12,]5‘/90
aC Check: AQ_LQZL@JL&LC@A‘Q |

COMMENTS: G FAA — all elemants wc.lyz.a.c’ wrthisa 6o HT

Free CN - all S&g\as_&‘yud_ml_‘thtw_ﬂdiuim,

ACTION: None

sample # constituent value/qual sampie # constituent value/qual




CRA_LEVEL_C QC
Name JA le.rch é/ Date 1'2-/5'/9@

QC Check: %[Mk Ano-[y;l:.r‘

COMMENTS: 7o Soli s = N/A H s /ad

N'f-fFa‘f' -
Anions — ;t(o.g% cow@_nhﬁoﬁ_g%@log ‘.‘ !:ér' G99~ 5251~
AllTo jr\. S e coumTak pen-tiom

CN et 57.001 ections

o~ ebserved below [isted Diis - o égua.l;(:'accrl"-on bosed % S%ufb-
. [N
.~ ACTION: tgﬁ(nf; ascociated rescalts as perL_Qsm
e~ widelives
~J
L sample # constituent valye/qual sample # constituent value/qual |

g. er-52-57-cot  CN ﬂtceﬁabb.
- Nitecte 29
o




. CRA_LEVEL C_QC

Name _TA Ln.rcl/\/é/ pate _12/5/90
QC Check: E[_c_wlé Ancl LI/SFJ‘ ( CC.wﬂD

COMMENTS: _GFAA -~ all procedue < _c;ow{"muiv\? cel. Llenls

fece. of CGW{‘C:.MI'MO:E;QV\
 Srex ON - frea. CN blant Foe of Cowfawir\cx‘lfmm

-
- ACTION: BN

e

o

Lot
E t.
+

ey

sample §# constituent value/quai sample # constituent value/qual

tn
i




RCRA_LEVEL C QC
Name . JTA {orch Q Date (%{Q z:_‘jg

QC Check: MS%VLQ._D

COMMENTS: GFAA=_MS MSD recoveries ond ossocioted
it a-cczep{‘aé[ﬂ., for So Bi owuslysir

Ll ACTION: mor12

e

4l

. -sample § constituent value/qual - samglé# constituent value/qual
r1

™~




RCRA_LEVEL C QC

Name (TA L,e.(‘c_:%{ Date /2/5 _/Qc)

QC Check: _E{,{P/{CGC/’L a.wa.{y.s.l'.'r—

COMMENTS: 7o sofid — all d%d}ga-l-g RPDs oK

Anions - Nitcate RPD 267 for (99-52-57-001 ; all other
i RPDs ok or N/

o CN= all o duplicete RPDS of

o ACTION: , Tod reslts o per
= OS5 M 5@@ delivtes
[
sample ¥ constituent value/qual sample # constituent \}alue(guﬂ
:“.oqq—s'z- s7.001 Nitcate 29 AT .

-y
P
-

oo,

. __GiofL__’L



[ap

o
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RCRA_LEVEL C QC

Name _TA Llecch Date /2/5/‘70

QC Check: ’D.L;lgh'cggf; Qgg;clyrf,: [cg/l’l‘>

COMMENTS: C\FAAR ~ se-a MS_/MSD RC
Free CN — duplicede BPD MA both sswpl +~Dp <DL

ACTION: ppopng2-

sample # 'constithnt value/qual sample # constituent value/qual




o
s

¢

RCRA_LEVEL C QC

Name A4 Le__coLz ﬁ Date_@ﬁ'zﬁ_o_ﬁ
QC Check: g!a'{'r";x 5;2[.& , '

COMMENTS: Zo Selucls — NN /A,
Anions — all _E.‘;p:'/ﬂ?_ Zoll Withn T5-128 T po ,D(wblemr

CN-all recoveries widhin 13-l 7 pno problf_w

ACTION: _ 108

sample # constituwent value/qual "sample # constituent value/qual




. RCRA LEVEL C QC

Name _oTA Le.('d/\y/lf Date ’2/5ﬁ®

QC Check: [ N +

COMMENTS: A_(ewnedyticed ) ~al i th omalytica l

spike. 2B ontltin [uul{s‘ all Se. water annly-[‘acas/ Jcptk&g
Oé, Severp! Se  sal recovecyses ot of comlro/ (Su.he}o@
Feee CN = spifo f"eC-o__Lw {ow

ACTION: ch-’ f’lcy GJJOC:&‘]LQ_CJ reS'uH:r at I)Q'g

- DcS' M C—?'LU defines
>
sample # constituent value/qual sample # constituent value/qual
. T-572-57-001 S, I

) fo‘)cf 55-55- 60| Se uJ-

- 74 52-57- 027 Se. U

— 79 55-55-025 Se. uJ

™ (99 ~£5- 57-050 Se LT
(%~ 52-57-07 Sa_ LT
@1M.51-51-0T18  Se QuJ
£99-52-55-001  FrealN -
©99-58-55-0ce!
099 ~52~-57-o%]
GT9-55-55-025

¢ g of 12



RCRA _LEVEL C QC

Name Date { 7_/._6'" k V)
qc check: (ol br‘a:’ionr,/ Control Seum P los
COMMENTS: 2. Salids = N/a

Anions . oll yeciflcotion st o LCS vecoveries ok

" F) a .\
CN - _celibcod'ion recovecier ok LCs recovery very fow (4"”"

e for ©99-52-51co1, Ul oflrer (LS ZaR ok

Lo
ACTION: cruo»l 'F‘y cJ.S‘oc:.:o."I-ecl r"e_ru.l‘,‘_r o iy 42g,__r-
o
- WOSM-%,C- cu.:dsaluw
j. | sample # constituent value/qual sample # constituent value/qual
3 R
3 19~ 52-%7-00! CN :
. dwe. fto vecrs, [ow recovecy
o,

. /10 of /7



RCRA_LEVEL C QC
Name Date 112{25/k?C)
ac check: Calibrations /Camlral Ja.wpzzr (Covt'}‘)

commeNTs: B FAA —all initied v contmuing ced. veerficedion
7E, conteol _sid recoveCy ok
Free CN - oon—/'ro/ St recavecies &cc-e?'zv\édb

ACTION: _p6 NQ_

sample # constituent value/qual _ sample ¥ constituent value/qual




RCRA LEVEL C_QC

Name JA lachQ‘ ﬁ Date 12/05/430

QC Check: o-/'lu:.r

ComENTs: Free CNL run om_only fouer Seum plos (1t fur [iste d
an C_"Gd'a— GtS'.f-ESS'mu"} c‘ayer- m—%}

esults N _repor
oy A dection lim4 with no 'F/c:jr
o ACTION: %M,thF; e CN_recnltts rgpor#ecl < Y.

oS es+imad‘ecl (TJ: )

sample # constituent value/qual

—sample_d —constituyent —valuo/faual -
ot W@at" ’ '
- mq,ﬁ_,xy)-o‘)ﬂ 23_- WHC PNL madrix
— 49555557927 39— 52~ 57-c01  Fo-5835  Soil
o4 T (09 T—52.-55 -1 qo~5336 .sa:l
"~ - 517517 0.9 T  |o99-52-51-1 qo-5393  seil
o9~ 52~51-C50A 2.l 3 o 99~ 55 -55—025 GO-5399 Soil
W-51'57’°?"1A ] ol T 099 - 55-59—050 F0~5343 sail
(9 -52-51-97

©99-52-57-077 Fo-5%°, sm'."

69 -51-57-cr78 90-5351 =

Aq-s1-s7-#9  DEHE T er
©4-52=51-GoA T 550 der
99 52-51-01 9%

ater

A2 of 12



H

7

200-BP-1
GROUNDWATER ANALYSIS PROJECT

PARAMETERS OF INTEREST

DATA PACKAGE/REPORT No. 1

Revision 0

2 DED 1990
. RECEIVED .
S, JH.KESSNER 3

December 3, 1990

Prepared by: B.M. Gillespie

Pacific Northwest Laboratory

(PNL Project #16772)



. Table of Contents

Contributors List . . . . . s e v e e
Introduction . . . .+« ¢« &+ ¢« « ¢ « ¢ .
Certification Statement . . . . . . .

Inorganic Data Tables . . . . ., . . .

Weight Percent Solids Summary Sheet

Anion Apnalysis Results . . . . . . .

Cyanide Analysis Results . . . . .

e Graphite Furnace Atomic Absorption Analysis Results
™~ Free Cyanide Analysis Results . . « « + « « « « .
o Radiochemistry Data Tables . . . . . . . . + ¢« ¢ « « .
o

Total Alpha Analysis Results . . .
. Total Beta Analysis Results ., . .

Gamma Energy Analysis Results . , .

. & 8 B »

-

ICP-MS Analysis Results . . « . . v ¢ v v « + o

PTutonium Analysis Results . . . .

Strontium-90 Analysis Results . . .

Tritium Analysis Results ., . . . .

ii

[—

~N o ! ™~

13
16
22 —
24
25
29
32
35
39
41
43



Table of Contents

APPENDICES: Primary Analytical Data
Appendix_A: Test Instructions
endix B: Chain of Custady
Bl - Westinghouse Chain of Custody and Sample Analysis Request Forms
B2 - PNL Chain of Custody Forms
Appendix C: Inorganic Analysis Primary Data
- Cl - Introduction

™~ €2 - Laboratory Analyst Signature List
€ C3 - Weight Percent Solids Analysis
- C4 - Anion Analysis - Nitrate, Nitrite, Phosphate and Sulfate
T €5 - Cyanide Analysis
. C6 - Graphite Furnace Analysis - Selenium and Bismuth
B C7 - Free Cyanide Analysis

'anggndig D: Radiochemistry Analysis Primary Data
D1 - Introduction

. D2 - Laboratory Analyst Signature List

D3 - Gamma Energy Analysis

D4 - Total Alpha Analysis

D5 - Total Beta Analysis

D6 - ICP-MS Analysis

D7 - Plutonium Analysis

D8 - Strontium-90 Analysis

D9 - Tritium Analysis

iii



Table
Table

N —
-.e (X ]

Table 3:

Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table
Table

10A:
108:
11:
12:
13:
14:
15:

TABLES

ZOO'BP'I SalTID]E HUmbEl"S L T S R L L Y T T
Weight Percent Solids Summary Sheet . . . . . .

Anion Analysis Data . . . . ... ... .. . .
Total Cyanide Analysis Data . . . . . . « « . .
Selenium Analysis Data (Water} . . .. . . . .
Selenium Analysis Data (Soil) . . .. . . ..
Bismuth Analysis Data {Water) . . ... ...
Bismuth Analysis Data (Soil7) . . . . . . . . .
Free Cyanide Analysis Data . . . . . . . « « .
Gamma Energy Analysis Data (Seil) .. .. ..
Gamma Energy Analysis Data (Water) . . . . ..
Total Alpha Ana1}sis Data (Soil) . . . . . ..

Total Alpha Analysis Data (Water) . .. . ...

Total Beta Analysis Data (Seoil) . . . . . . .
Total Beta Analysis Data (Water) ... ...

Technetium and Uranium Determinations (Soil) . . .

Technetium and Uranium Determinations (Water)

Plutonium Analysis Data . . ... ... ...

Strontium-90 Analysis Data ., . . . . + + « & o &

Tritium Analysis Data . . . ¢« ¢ ¢ ¢ v v v ¢ o « &

iv

15
18
19
20
21
23
27
28
30

31
33

34
37
38
40
42
a4



TNORGANIC_ ANALYSIS

MW Urie, Task Leader
JM Robbins

SI Barsoum

D Ortiz

JH Ennen

JA Creim

CONTRIBUTORS LIST

PROJECT MANAGEMENT OFFICE

BM Gillespie, Project Manager

GK Gerke, Quality Engineer

JL Daniel, Quality Control Coordinator
TM Longaker

MK Allen

JA Gibson

RADTOCHEMISTRY ANALYSIS

NL Wynhoff, Task Leader
SK Fadeff

NL Abbey

GG Brodaczynski

DL Fassler

EA Lepel

DW Koppenaal

EJ Wyse



TRODUCTION

This data package contains the results obtained by Pacific Northwest
Laboratory (PNL)} staff in the characterization of samples for the 200-BP-1
Groundwater Analysis Project. The samples were submitted for analysis by
Westinghouse Hanford Company (WHC) under the Technical Project Plan (TPP)
17662 and the Quality Assurance Project Plan (QAPJP) ALO-001. The analytical
procedures required for analysis were defined in the Test Instructions (TI)
prepared by the PNL 200-BP-1 Project Management Office in accordance with the
TPP and the QAPjP ALO-00I.

The samples (Table 1) were submitted with the appropriate WHC Chain of
Custody (COC) and Sample Analysis Request Forms. The samples were delivered
at refrigerated temperature to the 300 Area, 325 Building 200-BP-1 Sample
Custodian,

The requested analysis for these samples were the parameters of interest
in the WHC SOW. These parameters of interest are; nitrate, n1trite,'
phosphate, sulfate, cyanide, free cyanide, selenium, bismuth, total alpha,
total beta, cesium-137, cobalt-60, ruthenium-106, plutonium-239/240,
plutonium-238, strontium-90, technetium-99, uranium activity, and tritium.

" The quality control (QC} requirements for each sample are defined in the test

instructions for each sample. The QC requirements outlined in the procedures
and requested in the WHC SOW were followed. Sample duplicates, methods blank,
matrix spikes and matrix spike dupiicates were analyzed. Al1l QC data that
exist are include in this Data Package/Report.

"The data in this package are reported in separate tables {Tables 2
through 15) for each analyte or method. Four appendices are provided; one for
Test Instruction, one for Chain of Custody, Sample Analysis Request Forms and
Sample Receipt Forms, one that contains the primary inorganic analytical data
and one that contains the primary radiochemistry analytical data.



CERTIF ION ST NT

I certify that this data package is in compliance with the terms and
conditions of the TPP 16772 and PAPJp ALO-001 for completeness. Release of
the data contained in this hard copy data packaga and in the computer-readable
data submitted on floppy diskette has been authorized by the Project Manager
or the Project Manager’s designee, as verified by the following signature.

T g )} : N=2-90

B. M. Gillespie Date
200-BP-1 Project Manager

uality Control

I certify that I have reviewed all data in this report/package for

completeness of the QC data and for compliance with project QC requirements as
defined in the TPP 16772 and the QAPJP ALO-001.

xiﬁp{@m&@ /LJ/?"

. L. Daniel 4 Date
PNL ACL Quality Representative
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WHC_Sample Numbey

699-52-57-001
699-55-55-001
699-52-57-027
699-55-55-025
699-52-57~050
699-52-57-049
699-52-57-050A
699-52-57-077
699-52-57-0778
699-52-57-074
699-52-57-077A

Table 1:

200-BP-1 Sample Numbers

N

Sampl

90-5335
90-5336
90-5343
90-5344
90-5345
90-5346
90-5347
90-5350
90-5351
§0-5352
90-5353

Number
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ON ANALYS S

The samples and their accompanying QC samples were prepared by procedure
PNL-ALO-108, Aqueous Leach of Sludges, Soils, and Other Solid Samples for
Anfon Analysis. The sample solution was then analyzed by Ion Chromatography
(IC) according to procedure PNL-ALG-212, Determination of Inorganic Anions by
Ion Chromatography. This method is comparable to EPA method 300.0. The total
analysis was performed in building 325 in the 300 area.

The data are listed in Table 3. Analyses are listed on four separate
tables, a table for each analyte. The data are reported this way to allow
review of sample data, duplicates, blanks, matrix spikes, RPD and % recoveries
for samples of each analyte. :

The mean % spike recoveries and their standard deviations (SD) are as
follows:

SAMPLE + SPIKE BLANK__+ SPIKE

SOILS WATER SOIL__AND__WATER

{% REC} _SD (%} (% REC) _SO (%) (% REC) SO_(%)

NO2-N 94.7 7.1 116.7 5.# 95.0 16.4
NO3-N 100.5 2.6 104.0 2.2 98.9 1.8
PO4-P 90.0 7.0 99.2 2.0 92.3 4.9
S04 99.1 3.7 103.3 2.8 100.5 0.5

Upon review of the nitrate and sulfate soil analysis of duplicates a mean
and standard deviation of the RPO’s of the duplicate values are:

Mean_ (%) Std dev (%)
NO3-N 7.8 10.8
sS04 . 2.9 3.2

The values varied due to heterogeneity of sample matrix. The
concentration of the other soil analytes and all analytes for water samples,
was below the detection Jimits, therefore a relative percent difference is not
calculated.



The hold times for water analysis of anions {is 48 hours from sampling to
the time of analysis. Hold times on water samples were met on two water
samples and missed on the other two due to facilities maintenance. Since the
hold times were only missed by 4.3 hours and 3.5 hours, there is no impact on
the results. There are no hold times associated with the analysis of soils
except that the analysis of anions be performed within 48 hours of the aqueous
leach of the soils. A1l leaches of soils were analyzed within the requested
hold time.
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TABLE 3: AWICH IC ANALYSIS DATA

HITRITE
SOLID SAMPLES
T eeesasess R RECOVER[ES+--onsmne
c3 c2 cs sessmseraae C3e-en- sace  meessemeees Chneemvavasn 3 cé €4
SAMPLE SAMPLE OUP BLANK SPIXE SAPLE  SPIKE BLANK SPIXE  SPIKE  SAMALE + BLANK Lse
SARPLE [D# PHL LOGE  {mg/Xg) (mg/Xg) RPO {ug) {=g/x3) (mg/xXg) (m5/X3) {mg/K3) SPIKE SPIKE SAMPLE
§99-52-57-001  90-5335 L <ot, NA <ot 60.9 1.8 57.3 55.1 98.5 98.4 9.3
94-5335 <OL <L A <L 21.4 2.7 98.4 102.4
99.3
§99-52-55-001  99-5334 <DL 0L RA <L 8.1 20.5 .9 71.6 80.5 7.5 98.0
90-5334R <O <DL XA <L 22.5 23.4 94.2 9.3
9r.4
£99-52-57-027  90-5343 <DL, <0l NA <ot 3.1 25,9 92.8 100.7
: 103.9
499-55-55-025  90-5344 <L <L NA <L 27.5 29.3 93.6 101.3
78.0
699-55-57-050 ~ 90-$34§ <Dy
&99-52-57-077 90-5350 <DL
699-52-57-077-8 $0-5351 <ot <BL NA 0L 2.0 23.4 23.7 3.7 102.6 100.9 101.3
oL = detection limit of 0.5 mg/K3 (thesretical) mean 94%.7
std. dev. 7.1
O
WATER SAMPLES
secrasoes X RECOVERIES-s-vomnnn
ct c2 s ICIITTIRTR . CETRRPPRE O RESnOT I ~ ¢s 3
SAMPLE SAMPLE DUP BLANK SPILE SauPLE  SPIKE BLANK SPIKE SPIXE  SAMPLE + BLANE LsC
SANPLE ID# PHL LOGE  (ug/l) {ua/L} /PO {ugl (ug/L) (ug/L) {ua/L) (ug/L) SPIKE SPIKE SAMPLE
§99-52-57-06% 90-5344 <Dt <L NA
5§99-52-57-0508  90-5347 0L <0t NA <L 1430.Q 1520.0 1670.0 135209 t10.5 109.9 102.8
899-52-57-07%  90-5352 (a) <L T <L A 18i10.0  1520.9 119.1
£59-52-57-077TA 90-5353 (b) «<oL LA <L NA 1430.0 1520.9 120.4%
ot » detection Liait of § ug/L . mean 116.7 5.0 100.3
std. dev, 5.5 18.4 2.1

Note: RPD only calculated when results are >DL.

(a) Hold time missed by 4.3 hrs.
(b} Hold time missed by 3.9 hrs.

foate
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TASLE 3
SOLID SAMPLES
(4] c2
SAMPLE SAMPLE OUP
SAHPLE ID# PHL LOGE  (mg/X3) (xg/K3) RPD
499-52-57-001  99-533§ 2.9 U 3 25.2
90-53358 1.6 1.4 9
£99-52-55-001  90-5338 <o, 0L NA
- 90-5335R 0.4 0.5 8.7
£99-52-57-027  $0-5343 1.6 1.6 1.2
§99-55-55-025  90-5344 1.2 1.2 1.5
£99-55-57-050  90-5345 1.2
£99-52-57-077  90-5350 1.0
$99-52-57-077-8  98-53151 9.9 0.9 1.1

*OL = detecticn t

WATER SAMPLES

imit of 0.5 mg/xXg (thearatical)

ct c2
SAMPLE SANPLE QUP
SAMPLE I0# PNL EOGE  (ug/L)  (ug/L) RPD
£99-52-57-049  §0-51:4 0L, <L HA
£99-32-57-0504  90-5347 <DL <L NA
§99-52+57-076¢  90-5352 (a) 5.2 T 54.2 (]
§99-52-57-077A  90-5353 (b) <OL WJ" 0L NA

*OL = detection 1

Note: RPQ only ¢

fmit of § ug/L

aleylated when results are DL,

(a) Hold time missed by 4.3 hrs,
(b) Hald time missed by 3.9 hrs.

"2fesfze

AHICY IC ANALYSIS DATA

NITRATE

%]
BLANK
{ug)

sessmenan

1.7
<0L

<ol
DL

<DL

<Ot

<0L

SPIXE SAMPLE
(mg/Kg)

86,4
14.0

£0.2
i7.9

20.3
3.8

is.3

arvunvasvarflersvravae

SPIKE SAMPLE
{ug/L)

----- censve &

1140.0
1230.0
1200.0

SPIKE

(mg/Xg)

sessausnn

45.9
14.8

59.4
17.3

18.5
21.7

17.4

SPIXKE

(ug/L)

--------

1128.9
113¢.0
1130.9

esetsirransflsenranses

BLARK SPIKE SPA[KE
(mg/X3) (mg/X3)
44.5 34
53 83.1
18.1 7.6
mean
std. dev.
P 7. TP
BLANK SPIXE SPIKE
{ug/L) {ug/L)
1140.40 1132.9
mean
std, dev,

a
SAMPLE +
SPIKE
X aEC,
935.4
102.8

100.7
100.8

100.9
164.0

99.9
100.5
2.6

c3
SAMPLE »
SPIKE

exassvesw

101.8
103.9
104.2
105.0

2.2

cs c4
BLANX Lsc
SPIKE SAMPLE
X REC. X REC.
$r.2 9.1
160.9
101.8
¥7.8 100.G
100.9
102.7
160,0
100.9
100.9
101.8
97.4 79.1
X RECOVER[ES-+-~=~~= .
cé cs
BLARX Lsc
SPIKE SANPLE
100.9 100.0
98.9 100.4
1.5 1.1
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TASLE 3: AHICN IC ANALYSIS DATA
PHOSPHATE
SOLID SAMPLES
wesecesse X RECOVERIES--vcvonen
c1 c2 €5 saseeen- = S L LT - X T r Ty c3 cé c4
SAMPLE SAMPLE DUP BLANK SPIXE SAMPLE  SPIXE BLANE SPIKE  SPIKE  SAMPLE + BLARK Lsc
SAMPLE 0¥ PHL LOGHE  (mg/Xg)  (mg/Xg) /PO {ug) (mg/Xg) (mg/%3) {m5/X3) (mg/X3) SPIKE SPIKE SAMPLE
&§99-52-57-001 9G-5335 <t <DL NA <<t 59.8 &5.2 57 62.2 2.3 9;.; "";.;3
$0-53358 <L <t NA <L 23.2 23.2 100.9 95.9
92.4
£99-52-55-001  90-5334 oL oL NA <L 78.1 85.3 7. 74.7 0.5 93.2 90.8
§0-53348 1.2 <Ol NA <oL 25.1 25.0 98.0 93.9
‘ 93.9
£99-52-57-027  90-5143 <L <OL NA <L - 23.0 25.7 25,4 95.1
92.4
659-55-55-025  90-5344 <L <o, NA L 25.6 314 81.5 93.9
93.9
§99-55-57-050  90-5345 <L
£99-52-57-077  $0-5354 <Dt
£59-52-57-077-3 90-5351 0L, QoL NA <ol 20.% 25.1 21.8 5.3 a3.3 85,2 92.6
*olL = detection Limit of 3 m9/X3 (theoretical) mean - 90.(-:.
std. dev. 7.0
WATER SAMPLES
--------- X RECOVERIES-~+v-eenn
el c2 cs meesereaen. L3-cscveess  evscaaee soslhieennnnnns c3 c4 cé
SAMPLE SAMPLE DUP BLAXK SPIKE SAMPLE  SPIKE BLANE SPIRE  SPIKE  SAMPLE » BLANK Lsc
SAMPLE ID# PuL LOGE  (ug/l)  (wgsl) RPD (ug) (ug/L) (ugsLy tus/L) Cug/L} SPIKE SPIKE SAMPLE
£99-52-57-049  90-5]44 <DL <L, HA T T DA
£99-52-57-0504  §0-5347 <L 0L NA QL 1570.0 - 1620.0 1400.0 1433.0 94.9 $8.2 98.2
£99-52-57-074  90-5352 (a) «OL LT  «OL KA 1440.0 1430.0 100.6
£99-52-57-0774  90-5353 (b) «<0L LT <Ot HA 15430.9 14630.0 100,90
oL = detection Limit of 31 ug/t mean .?9.2 ) ;z:; "";;.S
std, dev, 2.0 £.9 2.6

Note: RPD cnty calsulated when results are >0L.

(a) Hold tice missed by £.3 hes.
(b} Hold time afssed by 3.5 hrs.

7
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SOLID SAMPLES

SAMPLE [D# PNL LOGH
499-52-57-001 90-5335
$0-33338
6¥9-52-35-001 $0-5334
90-53358
£39-52-57-027  90-5343
£99-55-55-025  90-5344
699-55-57-050  90-5345
499-52-57-077 905350
&99-52-57-077-8 90-5359

*0L = detection Limit of § mg/Kg (thearctical)

WATER SAMPLES

L T T T

PNt tOc#
90-534
90-5347
90-5352 (a)
90-5353 (k)

SAMPLE 102
699-52-57-04%
699-52-57-050A
699-52-57-074
§39-52-57-077A

SR B ’. 3
TALE 3: ANICH [C AHALYSIS 2ATA
SULFATE
cr (i ] (] weavamsraae [ CERRTS TS
SAMPLE SAMPLE QUP BLANK SPIKE SAMPLE  SPIKE
{mg/Xg) (ing/X3) RPD {ug) (mg/Xg) (mg/X3)
<DL <t NA <L 203.0 203.0
<DL <DL, HA <DL 2.9 7.3
<DL <DL, HA <QL 2585.0 255.0¢
3.7 <L KA <DL 78.5 75.8
22.7 21.3 5.4 <DL 97.5 81.9
17.2 16.8 2.4 <01, 115.0 96.2
19.7
15
13.3 13.3 0 <DL 87.5 74.9
c1 c2 cs seversvaseafesscicans
SAMPLE SAMPLE BuP BLANK SPIKS SAMPLE  SPIKE
{ug/L) (ug/L) RPO {ug) (ug/L) (ug/L)
<L <DL, HA
<0L <0L HA <DL $580.0 4580.0
<DL <pL NA 5250.0 5000,0
<Ot <DL HA 5220.0 4580.0

*0L = detection Limiz of 55 ugst

Note:

RPD enly caleulated when results are >0L.

(a) Rold time missed by 4.3 hrs.
{b) Hold time missed by 3.5 hrs,

Fansd

wl

........... Cheevececns
BLAKK SPIKE SPIKE
{mg/X3) {mg/X3)
191.0 191.0
238.0 235.0
mean
std. dev.
smrsesranesBenasronna
BLASK SPIKE SPIKE
{ug/L) {ug/L)
§040.0 4990.¢
mean
std. dev,

---------

c3
SAMPLE +
SPIKE

cesasssew

100.0
105.0
104.8

103.3
2.8

X RECOVER{EG=-=evnnee
cs cé

BLANK Lsc
SPIKE  SAMPLE

100.0 4.8

§9.8

9.8

160.4 9.2

9.5

9.4

98.4

§9.2

9.2

§9.2

101.5

R RECOVERIES====vrs=s

cs c4
BLANK Lsc
SPIKE SAMPLE
161.0 100.0
100.5 99.8
0.5 0.7
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ANIDE ANALYS S

The samples and their accompanying QC samples were prepared by procedure
PNL-ALO-270, Total Cyanide in Waters, Solids or Sludges. The methodology is
comparable to CLP SOW 788 Method 335.2 distillation and colorimetric technique

for the analysis of cyanide. The analysis was performed in building 3720 1in
the 300 area.

The procedure, PNL-ALO-270, did not reflect the correct CLP standard
preparation guidelines (Section 7.3.2.1 and 7.4.2.1). The analysts made a
deviation to the procedure and used the client requested method, CLP SOW
(788), Method 335.2, for the standard preparation (page 3-76). An Interim
Change Notice (ICN) or revision to the procedure will be written.

One set of samples was inadvertently spiked with a Tevel above the CLP
required spike level. The resulting % recovery was above 95%. During the
analysis of the other samples, the KCN spike solution was found to be 80% of
the specffied CLP procedure requirements by titration with AgNO;. New KCN
solution was prepared for subsequent batches.

The sample results were below the client required detection Timits of 10
pg/L and 1 mg/Kg., Sample results are all below 2 ppm therefore, free cyanide
analysis was not required.

Upon review of the sample spiked data results, for soils results, the
mean recovery is 103.3% with a standard deviation of 8% and for water results
the mean recovery is 103.7% with a standard deviation of 2.2%. The spiked
blank results mean recovery is 103.4% with a standard deviation of 9.7%. The
overall spike recovery had a precision of £ 7% and a bias (accuracy) of + 3.5%
on the average.

The general Environmental Protection Agency {EPA) hold time for total
cyanide is 12 days. In many cases the hold time was not met. The delay in
work is attributed to the above mentioned method/procedure problems and
internal logistics problems with Radiation Protection Technology (RPT).
Attention was spent on analyzing the soil samples to meet (or come as close
to) the hold times as they are more important and more critical to the
investigation of the task. Note that the soils greatest "miss® on hold times
ts three days (Table 4, footnotes d and e). The water samples were field

13



blanks. When it was determined that hold times may not be met, priority was
given to soi]l samples. There is no impact from the hold time not being met on
the results of the soil sample analyses as they are below detection 1imits and
the analysis was performed only 1 to 3 days late. There is no impact on the

resylts of the late analysis dates of the water samples as they are below the
detection limits as expected of field blanks.

14



TABLE &:

SOLID SAMPLES

(4] 62
SANPLE SAMPLE OUP
SAMPLE 10# PNL LoGH (rg/Xg) (rg/Xg)
699-52-57-001  §0-5335 (d) o R 0.1
&99-52-55-001  90-5338 0.1 0.1
£99-52-57-027  §0-5343 (e) 0T o,
£99-55-55-025  90-5344 (@) 0 > 0.1
599-55-57-050  $0-534§ 0.4 0.2
E99-52-57-077  $0-5350 0.9 0.1
899-52-57-077-8 $0-5351 0.1 0.1
WATER SAMPLES
] G2
SAMPLE  SAMPLE OUP
$AMPLE 104 PEL LCG# (ug/L) (ug/L} RPD
475-52-57-049  90-535 (f) 0.4 T 6.8
£39-52-57-0500  90-SK7 (3) . 0.3

$99-52-57-074
&79-52-57-077A

0.9 JF
90-5352 (h) 0.1 T 0.
90-5353 (i) 0.1 T -0.2

Detection Llimits for water = 1 ug/L
Detection {imit for seil = 0.1-0.4 me/Xy (thearetical)

(»)
{b)
(c)
(d)
(e)
(f)
(g)
(h)
(4}

Blank was turbid due to exfoliation of precipitates from glass frit of adsorber.

Spike level higher than required due to miss calculation of spike level by anlayst.

LCS recovery low. Attributed to Aralyzical Error.
Hold time missed by 1 day.

Hold tice missed by ¥ days.

Hold time missed by 14 days.

Hold time nissed by 13 days.

Hold time missed by 7 days.

Held time missed by 8 days.

&

’2/06 té?O

noony - R
; tw . I F]
TOTAL CYANIDE ANALYSIS DATA
G5 eeeerecceeaflereecenns
BLANK SPIXKE SaMPLE  SPIKE
(v3) (e5/Kg)  (mg/Xs)
1.7 () 16,1 16,70 {5)
o 15.29 15.45 (b)
0 .20 9.85
0 8.52 8.20
0 9.39 .07
0.4 a.70 7.98.
0.6 8.93 8.0
65 eeeesaeenas G3eeemanans
SLANK SPIKE SAMHPLE SPIKE
tug) (ug/L} Cug/L)
0.2 41.15 39.82
0.7 81,47 39.82
1.9 ¢0.19 39,82
-0.3 42.24 39.82

........... [y SR
SLANK SPIKE SPIKE

(rg/xg) {mg/Xg)
K/A LPL)
N/A /A
/A N/A
LI K/A
K/A N/A
N/A R/A

8.5 8.4

mean

std, dev,

....... teeefffenresncan
BLASK SPIKE *SPIKE
{ua/L) (ug/L)

41.84 .82

40,51 39.82

372 39,82

mean

std. dev,

----- ===~ X RECOVER[ES-=~sss=-=
3 cé
SAMPLE * BLANK LCs
SPIKE SPIKE SAMPLE
95.6 82.7 3.98 (c)
97.6 100.2 110.8
93.5 107.8 95.3
103.9 114.5 113.5
116.4 104.7 116.1
109.0 115.2 161.6
106.3 105.7 91.1
103.3 104.8
8.0 1.9

ssces-ees X RECOVERIES

3 ]
SEMPLE + BLARK Lcs

SPIKE SPIKE SAMPLE
163.4 105.% 108.3
104.2 102.0 104.7
100.9 97.2
106.1 93.2 100.9
103.7 100.1

2.2 6.2
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G U M SORPTION _ANALYSIS RESU

Samples and their accompanying QC samples were prepared following acid
digestion by procedure PNL-ALO-101, Acid Digestion for Metal Analysis. The
methodoTogy is consistent with the CLP procedure for the acid digestion of
waters and sediments. Digestions were conducted in 125 mL narrow mouth
bottles. Digestates were then analyzed by graphite furnace atemic absorption
(GFAAS) following. procedure PNL-ALO-215, Selenium (Atomic Absorption, Furnace
Method), for selenium and PNL-ALO-216, Bismuth (Atomic Absorption, Furnace
Technique), for bismuth. Se and Bi analysis methodologies are consistent with
CLP SOW 788 Method 270.2. Digestion of samples was performed in building 325
and analysis by GFAAS was conducted in building 3720,

Analysis for Se and Bi was conducted on a Perkin-ETmer 5000, as a Zeeman
equipped unit was not available. The quarterly instrument detection limit
(I0L) for Se was found to be 1.5 pug/L. The corresponding IDL for Bi was found
to be 2.9 ug/L.

A preliminary analysis of the samples was performed to determine the
dilution factor necessary to bring the concentration to mid-range in the
calibration curve. All samples were determined to have Se and B{ levels helow
the respective detectien Timits 3.75 pg/L and 7.25 pg/L. Detection 1imit was
defined as 2.5 times the IDL,

Upon review of the data tables for selenium (Table 5A and 5B) and bismuth
(Table 6A and 6B), the average recovery of selenium spike in waters is 98.2%
with a standard deviation of 11.5%, the average recovery of selenium spike in
soils is 65.3% with a standard deviation of 17.3%, the average recovery of
bismuth spike in waters is 101.7% with a standard deviation of 6.1% and the
average recovery of bismuth spike in soils is 90.5% with a standard deviation
of 8.4%. A precision determined from the duplicate sample analysis is not
possible since the results are below detection 1imits. Therefore, the
precision and bias based on spike recovery information associated with this
set of data are as follows:

16



Precision Bias curac

Selenium in water +12% -2%
Selenium in soil +17% -35%
Bismuth in water * 6% + 2%
Bismuth in soil + 8% - 9%

The Targe bias associated with the analysis of selenium in soil samples
is attributed to the low conceﬁtrations of selenium and spike standard in the
samples and matrix interference (of iron) in the samples. The matrix
interference of iron interferes in the background determination in selenium
analysis. A Zeeman background correction attachment (not available in this
laboratory) is necessary for this matrix correction. The data in Tables 5A,
58, 6A, and 68 are flagged with appropriate CLP (as defined in CLP SOW 7/88,
pages B-19 and 20) flags where necessary. ICB, CCB, ICV, CRA, etc. are as
defined in the CLP SOW 7/88, Section E.

The CLP SOW 788 specified hold time of 180 days was met as well as the
contract required hold time of 120 days.

17
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TASLE 5A: SELENIUM ANALYSIS DATA
ACID EXTRACTABLE SELEMIUM [N WATER SAMPLES

Soln. Cone. Results Duplicete Spike (ug/L) Spike Standard
Lab log # (ua/L) (ug/L) RPO (&) (b,c) XRec, *Rec.
ca 0.5
1Y (e 26.0 o8
cce 0.5
CRA 8.1 102
. £ch =0,
.ot (90-5346-85 «0.1
90-5346-35-A% 1.5 10 115
| 90-5346~01 0.4 <L, -
;90-5346-81AS 10,0 10 100
‘l90-5346-33 19.7 19.7 25 7
90-5344-82 0.5 ©L H/A
/va-sst.a-sz-ns 9.4 10 9%
90-5346-84 21.9 21.9 25 a8
| 90-5346-84-AS 33.5 10 116
L00+5346-04 21.8 21.8 2% 87
T op-5347-81 0.3 <ht
! 90-5347-81-AS 10.6 10 103
ccy 25.5 or
cco 0.0
90-5352-8¢ 0.2 <0OL
90-5352-81-AS 2.9 10 99
90-5353-81 0.1 <L
90-5353-01-AS 10.0 16 108
(d) 90-5357-81 0.1 <Dy,
(d)} 90-5357-81-A% 10.2 10 . 102
(d) 90-5358-81 0.5 <Ot
{d) 90-5358-01-A% ?.0 10 a5
cecy 25.7 97
cca 0.4
Notes: Bt = SAMPLE
(8) Used & ditution of 1CF/ICV=2= 24.4 ug/L B2 = SAHPLE DUPLICATE
(b) Analytical spike (AS) = 10 ug/L. B3 = SAMPLE + Se SPIXE
(c)Pre-digest spike = 25 ug/L. for 83, B4 and BS. 86 = LAG, CONTROL STAHDARD
(d) Samples not part of Date Package #1 85 = PROCEDURAL BLANK
(e) RPD only calculated if both semple and 85 = SAMPLE + Se SPIKE DUPLICATE

duplicate are greater than detection limit.

Sampling Extraction

Sample 1.0, Lab. Log # Date Date Analysis date
4699-52-57-049 90-5344 10/04/86 10721786 11/05/86
499-52-55-050A 90-5347 107047854 10721786 11705786
699-52-57-074 90-5352 10/0%9/706 10/21/84 11/05/86
499=55-57-077A §0-5353 107097864 10721786 11705786
cRDL*: -5 ugh,

oL (IbL x 2.5): 3.75 wg/L

*CROL = Contract required detection limit

18
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TABLE 58: SELENIUM ANALYSIS DATA
ACID EXTRACTABLE SELERIUM IN SOIL SAMPLES

Soln. Conc. Results Duplicate Spike (ug/L} Spike  Standard

Lab log # (ug/L) {mg/%Xg)  RPD (e) tb,c) XRec. Ree.
tce 0.2
1cV () 25.6 97
cce -0,1
CRA 4.8 95
ccg -0.1
90-533%-85 «0.1
90-5335-85-A8 2.5 10 95
90-5335-01 B Y3 Dt WJ
90-5335-11-AS 5.3 10 53
90-5315-83 =1.3 ] 5 0
90+5335-03+AS 7.5 10 . 75
90-5335-82 -2.4 <hL N/A
90-5335-02-A% 5.9 10 59
90-5335-84 (d) 10.7 3%.2 a7
90-5335-74-AS 10.1 10 74
90533544 0.5 0 25 0
90-5335-04-AS 7.8 10 m
90-5335-07 23.0 25 95

" 90-5335-1 2.7 P o
90-5336-B1-AS 5.9 10 59
cey 25.3 96
ccB 0.5
90-5343-81 -3.8 <«t WUr

. 90-5343-81-A3% S 10 54
90-534%-01 4,3 oL Uur
90-5344-01-AS 5.0 10 50

" 90534581 5.3 oL LT
00-5345-81-AS 3.6 10 36

© . 90-5350-81 3.3 L W
$0-5350-81-AS 6.2 10 62
90-5351-91 2.7 ot WT
90-5351-B1-AS 5.9 10 59
oy 25.2 95
cca 0.3
Hotes: B1 = SAMPLE
(o) Used a dilution of ICF/ICV-2x 26.4 ug/t B2 = SAMPLE DUPLICATE
(b)Analytical spike (AS) = 10 ug/L. B3 = SAMPLE + Se SPIKE
(c)Pre-digest spike = 2% ug/L. for B3, 86 and BY. 84 = LAD. CONTROL STANDARD
(d) B4 = LC5-0287 contsining 39.2 mg/Kg Se B5 = PROCEDURAL BLANX

(e) RPD only calculated {f both sample and

86 = SAHPLE + Se SPIKE DUPLICATE
duplicate are greater then detection limit.

87 = SPIXED PROCEDURAL BLANK
Sampling Extraction

Sample 1.0, Lab, Log ¥ Date Date Analysis date
609-52-57-001 90-5315 09725/86 11711786 11713788

499-52+55-001 90-5336 09/25/06 11711786 11713786

6995257027 90-5343 10/01/086 1M/11786 11/13/86

499-55+55+025 90=5344 10701/86 /11786 11/13/86

699-55<57-050 90-5345 10/04/06 11/11786 117137856

699=52-57-077 $0-3350 10709706 11711786 11/13/06

499=-52-57-077-2 90-5351% 10/09/86 11211786 11713786

CROL*: 0.5 my/Ky

Dt (IDL x 2.5): 3.75 up/L
*CROL = Contract required detection Limit

19
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TABLE SA: BISHUTE ANALYSIS DATA
ACID EXTRACTABLE BISMUTH 1H WATER SAMPLES

Soln. Conc, Results Dupiicate Spike (ug/l) Spike standsrd cLp

Lab log # (ug/L) {ug/L) RPD (@) {b,c) XRec. Xtee. flags

ica N

icv (&) 33.5 . 98

cca 0.6

CRA 0.8 o8

cce -0.8

90+5344-35 -0.1

¢0+5345-85-A8 19.1 20 95

90-5344-81 -0,2 <ot | u

90-5344-81AS 1.9 20 99

90-5345-83 48,3 43,3 50 7

0-5344-82 1.7 L] H/A

90-53456-02-A% 21.8 20 100

90-5344-84 14.9 86,7 50 89

90+5346-04-AS 36.5 20 108

90-3346-86 40,3 48,3 50 9T

20~5347-81 2,0 <DL

90-5347-81-AS 2.9 20 108

cev 36.7 110

cce 0.4

o0-5352-81 -1.3 <bt, ' v

90=5152+B1-AS 231 20 115

90+5353-81 1.1 «D1 ‘U

0-5353-A1-AS 20,0 20 100

¢d) 90-5357-81 -0.8 u

{d) 90-5357-3%-A% 20.4 20 102

(d) 90-5358-8% 0.6 u

(d) 90-5358-81-AS 19.7 20 o8

ecy 32.5 98

cce 0.4

Hotas:

(a) ICV & CCV = 33.33 wy/L 81 » SAMPLE

{b) Anatytical spike (AS) = 20 ug/L. 82 = SAMPLE DUPLICATE

(c) Pre-digest spike for 83, B4 oand 86 = 50 ug/t. 213 = SAMPLE + Bi SPIKE

(d) Samples not part of Data Package #1 B4 = LAB. CONTROL STAHDARD

(e) RPD only calculeted if both somple end . 85 ® PROCEDURAL ALANK

dupl icate are greater than detection timit. B6 = SAMPLE + Bi SPIKE DUPLICATE
Sempling Extraction

Somple 1.0, tab. Log # Date Date Analysia date .

499-52-57-04L9 90-5346 10/04/86 10721706 117047084

699+52-55-050A 90-5347 10/04/06 10721786 1170486

690=52=57-074 905352 10709786 10721786 11/06/06

699=5557-077TA 90-5353 10/09706 1072186 11704784

CROL® 60 ug/L

oL (1ot x 2.5)1 7.2% ug/L
*CAOL » Contract required detection limit

20
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TABLE £8: RBISHUTH ANALYS]S DATA
ACID EXTRACTASLE BISMUTH IN SOIL SARPLES

Soin. Cone. Mesults  Duplicate Spike (ug/L) Splke Standard cLp
Lab log # {ug/L} {mg/Xg) aPD (e} tb,c) XRec, XRec. flags
ico 0.1 .
1TV {a) 26,5 %8
cco 0,0
CRA Pl ok
ccs 0.1 ’
90-5335-85 0.3
90-5315-05-A8 18.2 20 1
90-5335-81 0.6 <DL u,N
20-5335-01AS 18.0 20 o0
90-5135-83 36.5 3.53 50 3 N
90-5335-82 . 0.1 <0L N/A
90-5335+42=-A% 18.9 20 o4
90-5335-84 (d) 17.8 32.5 . 1]
90+53135-04-A8 35.6 20 -3
90-5335-86 37.2 J.44 50 76 ]
90-5335-07 50.8 50 102
f0-5336-81 0.3 <OL
90-5336-81-A% 19.4 20 96
coy 26.0 . . 106
€ca 0.4
90-5343-31 2.5 L u.n
90-5343-01-AS 19.3 20 96
90-5344+01 «2.6 «0L u,N
90=5344-B1-A% 18.3 20 21
T0+5345+11 Ty <ot uN
90+5345-81+AS 1.9 ! 20 0% .
20-5350~-81% 1.4 0L U,H
90-5350-81~AS 19.5 . 20 o7
90-5351-01 1.8 <0L u,N
$0-5351-61-AS 18.1 20 90
ccy 26.3 107
cca 0.7
Hotes: 31 = SAMPLE
(a) Used a ditutfon of 1€V-2 = 26.4 ug/L B2 = SAMPLE DUPLICATE
(b} Analyticat spike (AS) = 20 ug/L. 83 = SAMPLE + Bl SPIKE
(c) Pre-digest spike = 50 ug/L. 84 = LAB., COMTROL STAMDARD
(d) 8L = LC5-0287« 40 ug 8§ spike 45 = PROCEDURAL BLANK
{e} RPD only calculated {f both sargle L 86 = SAHPLE + Bl SPIKE DUPLICATE
duplicate are grester than detection limit. B7 = SPIKED PROCEDURAL BLANK

Sampling Extraction

Sample 1.D. tab. Log ¥ Date Date Analysis date
499-52-57-001 90-533% 09/25/84 11/11/088 11/13/88
699-52.55-001 905336 09725786 11711786 11713786
§99-52-57-027 90-5343 10701786 1111046 1121304
&09=55-55-025 90-5344 10/01/04 11/11/86 1Y /13786
409-55-57-050 90=5345 10/047858 11711708 11/13/86
499+52-57-077 P0-5350 10709708 11711786 11713786
699-52-57-077-8  90-535% 10709786 11711786 11/13/86
CROL® ¢ 10 mg/Xg

DL (IDL x 2.5)3 7.25 ug/L

*CROL » Contract required detection Limit

21
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£

Sample

Sample Duplicate

Sample ID¥#
90-5335-J-1
90-5335-J-4
$0-5335-J-4
90-5335~J~4
90~5335-J-4
90-5335-J-5
9Q-5336-J-1
80-5336-~J-3
90-5336-J-6
90-5336-J~6
90-5336~J-6
90-5343-J-1
90-5343-J-2
90-5344-J-1

Note:

mg/Kg

ng/Kg

<0.2 Uug

<0.2 WT

<0.2

<0.2 L

TABLE 7:

0.44

Sample+ Spike

Spike Added

o

Y Y9 3

FREE CYANIDE ANALYSIS

(20ppb) Matrix
Control Blank
Std. ppb mg/Kg

15.9

15.9

14.7

18.3

<0.2

Sample results reported based on undried sample weight.

* Freshly sonicated spiked sample - spike sonicated 10/8/90.
*% Stirred (magnetically) spiked sample - not sonicated and hence no temperature

rise during leaching. i
Based on control standard run before and immediately after this spiked

Detector response
drift is obvious here in later portion of the analytical session.

Note:

sample, the spike recovery is within allowable linmits,

J1 = SAMPLE

J2 = DUPLICATE SAMPLE

J3 = SPIKE SAMPLE
J4 = STANDARD

J5 = METHODS BLANK
J6 = SPIKE DUPLICATE

oy,

Spike Spike
Duplicate Rec
mg/Kg 3

44

<o.2
0.58 * 58
0.745 *+74.5
mean 58.8
std. dev. 15.3

Control
std.
% Rec.

99.5
79.5
73.5
91.5
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B1 - WESTINGHOUSE CHAIN OF CUSTODY,
SAMPLE ANALYSIS REQUEST FORMS
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. \ * . Westinghouss Hanford , . _CHAIN OF CUSTODY. ..
. -+ Company . s '

mpany Contact WS- "[meoSDn ?éTPE?fehone@q} DT3-3818
{-,.,‘Ple Callected hv\:Q_S.Jlmmoson T Robectenile 2 Time O84S /008"

Ice Chest No., 1‘5':.5'¢-E'=PV 2oe Y QOO0+ ER. Field Logbaok and Page No, MJ HC. N-a% 7-3 0.

-{ Remarks _S0IL. Snmm.es L‘.or_t..enm iS00 mls gggs_g GLASS BOTTL.ES SEMI 7o 3 3 CG A2
mewéoby [ Rr/es) Dos/er §p-3a By
Bill of Lading No. N A Qffsite Property No. AA
Mathad of Shipment _ﬂﬁ_@_ﬁaﬂ%w AN _Tn. 338 248,

.n'cjuished by: ) Received by: . DateTime:

K]

Sample Locatlons LY-52-57" , quq 55545 ' S

shippedto _325 B/O’CL\AD/V’ L LAA,
Possible Sample Hazards aonp Llentidied euith_ Leld ¢ nstevments - MA.M R
POTENTI AL, LN Enowl Qo STITUEATS. . : ;

i ' i
e P
/ . J

-

Chain of Possession

Relinquished by: H- _S, 777;. _{o;r, Received by: P ANy /5/9.//0- te/Tim -
%%Qm ~r Z L/ff//zx_‘ - ‘}f G 10130 4.
emquts ed by: l.!'e_c k Ve o . Dat P - \
e 2NN/)) 4 géﬁ/;p figzin
. ate/Time: .

P uished " IReceived by:
__q/ % eceived by

) S

/

A Sample Identification ... -
o | 1) e99-42:57. 00/ o :
amser N ) .
4 2, 500ml, plerrm olasS, Soil, chemical azmtﬁu.ﬁ_}ﬁcgm etery of Lnterest:
v w
. Y Llt0 (Anonuess 6ES: TOTAL MpuA  Toray Berd: T Techne,
- Sdonleerm ~90 Cestom =137 4 ConaeT- bo'muﬁam um -238;
".P_uh:mum -235/2.40' ToTat. ue.nm.um v (au{rh\e AL - 104
= _ Nony £ANORUCL] DES ! /V;Ifz:\-'m *TOTAL o_¥&,\_. 2 SutpaTe: SELEM
. : Fer2200um fraut ogs;_r-’t.éa' CyAN e Bismertys Phosphate,
2= S5-55-001 ' ' N '
ourw 250008, O.mberalass:Soth chorics) o.u__n._.&jg's A & ra mitsrs oF Tnlerestt
v— - - As BriTen Aeove. ,

ROL=00<2 A-GG00-407 (0490)

L]
wm



‘ ®Wastlnmusa SAMPLE ANALYSIS REQUEST o

* Hanford Company
P\_, . PART 11" FIELD SECTION
Collector wﬁ :]bgmest:n ’ =§ ) Zo&_x_arh' [ red S‘\Cﬂ:oate sampled _C_U_QQ_LQ_D_ T‘maaf_a__/f,o?gt_murs
Combanytontact\k) g.'ﬁxnmp&bn HRX'S, Lolee.cts Telephone [S09 Y373~ 818 /
. rslﬂm';l:r Number ?;‘:\gﬂ:;‘ Sample Type of Sample* Analysis Requested
. . . F
[gEs2-Sroy =3, 500mliamberaiss; so.l reoaf Q‘ﬂgal%,g: e Rmmibig Srpterest
J .
. ~ RO MUC LY DES | TozAC ALPrA; 7074t BeTr)
/ TRITIUM ' TECHVE HOAM =99 s STROMTIUM - 90
/ N eESiun ~37 = 0! PLUTOMIUM-2 38 S
nia ~ PLUI_DynLSo:t— * T L LM
. e Rutieniting~10b.
/ NON RapDML0 L NS = NITRATE MY I
: / ﬂ\/ﬂul oK ' SULPHATE® §epimamuom l‘-‘aeoeucqum::
o e p.cor cyanios o BISmuth: ElQﬁFbaiﬂ i
[ [A4- 55-55" 100 - SGOml:c\anercljgﬁ; <oll* 04 ) ¢ o oW m—

/

B e

-

/
/
—

Field information®** MMMW Cdoe /}p-a’:?&a W-Vﬁ/g)émj Oon et dot e

! g 2o O

Special Handling and/or Storage Al A Cgren oG ASE damnpple vt 4 325 PYC.

lalr = Stmectey ofebiuce, (]
/’-—

PRRT 112 LABORATORY SECTION

4 .
oncaivedy Z//18 Lo _ mive Lzl Btonep Loadlin] oo _ZZzé,_/ﬂL
‘ 'ysis Required

*indicate whether sample is s0il, studge, water, etc. A-6000-406 (07/39)
**Us4 back of page for additional infarmation relative to sample location.
L ]



PNL-ALO-051, Rev. 0
- Exhibit 1
' Page 1 of 1

© SAMPLE_RECETPT FORM

Dalivered by: Je;-Lé}@ #/@J Date/Time: ﬂiﬂgﬁo //-' 52
Recetved bys__ Jicpast L. LRI |
Customer Sample Number{s) 99— 25-2-';5-’7_—9_?_[) 499-55-55 00/
ALO Sample Number(s): P0-5335 - 70 ~533¢

1. Customer Chain-of-Custody Form: Present \/Absent

2, Additional Shipping forms {list):
SAMPLE ANALYSIS RPERQUES I~ Alcomnr Anred (o

3. Custody Seals an Sﬁipping and/or Sample Containers and their Conditions.
Present Absent
If Present, Condition:__ AN ZZ&EZZC.. SeAe Ogﬁéééﬁs é‘ﬂDD

4. Sample Tag(s) 1D Numbe‘rs if not Recorded on the Chain-of-Custody Record
or on Sample Vial.

Notes:

5. Condition of Shipping Container {Verify that {ce sti11l exists such that
' samples are at refrigerated temperature).

TOE [0 COOLER ~  COOLER 10 008 dowort /o)

6. Condition of Sample Vials.

OXKKY
Verification of Agreement or Nonagreement of Informatfon on Receiving
Ducu}nants. KM;
8, Resolut.i;;/;‘ Prablems or Discrepancies.

A

RETURN COHPLETED FORM TO PROJECT MANAGER

B01-004
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&

Westinghnuse Hanford
*¢ Campany

. . CHAIN OF CUSTODY .

mpanyContact. MJ g 77107”:(0{ o

Telephone -3 73 ~2&/%

Passible Sample Hazards

, - Sampieldentification ..

..._,.ple Collected by te _ /22 {.Q/ <@ A Time /r oD : -
Sample Loca_tlons b &7-52 =S7 e op-28
lcs Chest No.. EERY Field Lagboak and Page No. g_qf/gz-d ) 287 & A 7%

~ 205 7 e ’ ”,_,
Remarks / . % / h.(%
8ill of Lading Na. z[M Offsite Property No, Lo
Mathod of Shipment _
Shipped to ; .

Chain of Possession

Relinquished b Recewed by f’t’ //W.' Date/Time:
. i%mm»? ) Yol . /ST A .
Relinquished by: ecﬁ M Date/Tim
/1, / T0 s Jes
] Received by: odi te/Time: .
.nquished by: . Received by: Datemrr-te:
‘ - ]
BOL~CGO0

A-6000-407 {0490)




Wastlnghouss SAMPLE ANALYSIS REQUEST
Hanford Company v

PART |I: ‘FIELD SECTION

collector fi). 5. Zhmn i/ K- B NLGlerer Date sampled £OL/ 0. Time /25 hours

Campany Contact mﬂw : Telephone (607 ) 37530/
Sampie Number and Type of Sample .
Numger Containers Type of Sample* Analysis Requested
579-S2-571037 | Lt ol AHZJ. Qhorti@al amal.
4
/ ¢ 0T 4
~ X8t ATt T ttro o
r a:‘
C:_ﬂ
Lot

Field Informatian** Qo pnls Q880 mrte 7 _z_(g ‘é g‘ﬂ,a% cﬁé, ﬁa ém
he="7 o/ -IJ ¢ 4 I - . /;’S

L0 LA W BN VR 2L o, g 2 Mﬂmh_r
Gi i 2 = Z 3
Special Handling and/ér Storage ap,n Rl el rim craed toe

PART lI: LABORATORY SECTION

w4 a J
) I
owivesty _ZY TVl vae_Eliprsw Toadlias  ome 2372757
v' lysis Required
lndi'cate whether sampie js soil, sludge, water, ete. A-5000-406 {07/89)

**Use back of page for additional information relative to sample location.

B01-006




PNL’ALO'OSI. REV. 0

K Exhibit 1
Page 1 of 1
SAMPLE RECEIPT FORM
Dalivered by: é}lef//w Date/Time: /:JZZ/‘?:J /00

Received by: (//ﬁl(
Customer Sample Number(s):___ /x99 -52~S7-0277
ALO Sample Number(s): 20-5343

1, Customer Chain-of-Custody Form: Present /Absent

2. Additienal Shipping Forms/]ist)'
Aralyces

s ezl

3. Custody Seals on Shipping and/or Sample Containers and their Conditions.

Present Absent

If Present, Condition: Goo P

4. Sample Tag{s) ID Numbars {f not Recorded on the Chain-of-Custody Racord
or on Sample Vial,

Notes: ‘\{/ﬂ'

Condition of Shipping Container (Verify that jce sti11 exists such that
samples are at refrigerated temperatur

9 L ]
ch:fc'g'u z%ﬁro 325 BLDG Flt/ STEFALER— dover D

o StPPivéG OTAINEIN, <omPlE
6. Candltion of‘ Sample Vials. FeELT (oD

S ooP

Verification of Agreement or Nonagreement of Informatien on Receiving
Documents,

AceEE Lyt

8. Resolution of Problems or Discrepancies.

i

RETURN COHPLETED FORM TG PROJECT HANAGER

B01-007




~N £ AN
"“/

./ PART 1> FIELD SECTION :

Westinghous £ ANALYSIS REQUEST
Hanford Company SAMPLE YS Q

Currector QLS “Thom f/ﬁof)l/ PR Seflo Date Sampled Mﬁa Time 2852 hours ‘
Company Contact _AJ. S- mnnramm : Telephone 509\ 373- AR ,

Sampie Number and Type of Sample

Number Containers Type of Sample® Analysis Requested
(99-65-05< 05 | 2 Helen. bfeid, doetd, {inas Zran S STt
5 4 L Lo 200-80. F —
\ / DT AL A LHA, TOTHL, rRAETH 3 T T1 k]
\ / TerHNETLUN=FD ) Stvon+iuin -‘)‘D:.Gg.s‘fum -
\x : / Clo - oAl LAt =

N il

3D 3/ 3 TO7rw (2ag ait iR Q;ﬂ_&gau%

A e oz, ToZza %/wa‘;‘-', SUXIEATE]
\ / SELENIVM ELELOCAMNLT |, o s [
N2 oA, BSLavdh, PHOStA7E
d N
Z N\ ~ e

7 X ' < —
. AN

Field Information®* M@M@MM LA bf,, 21821,

CX2227V7 _a_.. A 27 e (L e~

Specnal Handling anﬂorQarage ._ﬂép_e?/) (A £ L0 / Corr s eOR

PART li: LABORATORY SECTION

Peceived by 277D LAy ne Title __QM_ZM___ Date _zc:/ 3 J90
~—alysis Required l

—

icate whether sample is soil, sludge, water, etc. A-6000-406 {02/29)
s¢ back of page for addmonal infarmation relative to sample location,

B01=008

.
J?)



. , Compnnyt:antact.f() S- WM(M :
" \sample Collected bv_u_ﬁaqamz}éw wé/?a - _ Time MSD

T
e

P

l bggrsntl::g%};nusa Hanford - _— . CHAIN OF CUSTODY .

&

Sample Locations (eFP- s » P T AL 22, ﬂM 076’095?:7'

lce ChestNo.._ 4722 Field Logbook and Page No. _{{JMC -A/"-'t'f"?-:!- 922:5
Remarks /2 au ol S Lt o2ota /;.. ’ ”.:.. SO IRD ) Sk caerin e T ‘.7 ‘
,ﬂ., e AT 2 e e el /1 s — B L2 ]
Bl of Lt RERZ2S "’?ﬁ:"“/"*"’ ' Hm Og1h %00

MethodofShlpment el oo %a&f (at- Loy ASL \smw&mm.—-
Shipped to é W/X’L LAR ., ( d

Possible Sample Hazards MM%MM

_._ . Sample ldentuf’cauon -

\ ' /

— >~

e

- - \
~ o, Chain of Possession

= o

Relinquithed by: #W- 5. Twﬁ,@.f& ;Recewed by - Date/Time:
7373/ 20 /oo

Telephone- 37? B G P i R

l'3 3/

T e 770 '
Relm uished by Iié ej%/ /// - D/a; ;740 /Z- Qp ,pm.

Relifiquisheg:by: Received by: DatefTime:

Relinquished by: ' Received by: . Date/Time: '

i

B0O1-009 . . A-6000-407 (04/30)



. Customer Sample Number(s):

PNL-ALO-051, Rev. O
L Exhibit 1
Page 1 of 1

SAMPLE RECETPT FORM

Stetllor

m e

(09G-55-55~ 025"
70 «5’3’4*4

1. Customer Chain af-Custody Form: Present

P”"’—Absent
2. Additinna] Shipping Forms (Yist):
¢Wﬁ&;ﬁmu%muﬂkﬁui¢f‘
3. Custody Seals on Shipping and/or Sample Containers and their Conditions.

=" Absent

Present
1f Present, Condition:

Delivered by:

Date/Time:__72 j}/?o 120! pm
Recaived by:.

T oo
QoﬁVej

ALO Sample Number(s}

e e

4, Sample Tag(s) ID Numbers if not Recorded on the Chain- of-Custody Record
or on Sample Vial.

- Naotes: /U ﬁ—

_5.' Condition of Shipping Centainer (Verify that ice still exists such that

sa:bnles are at rg_gigeraéegd tem eraizu;e) szﬁ{/%} Z ol
6. condlly of é‘ﬁ?ﬂ dﬂaqi. Sanples  7d] G
(oo £

7. Verification of Agreement or Nonagreement of Information on Receiving

Decuments. ;D)(//“\-

o

8. Resolution of Problems or Discrepancles.

s

RETURN COMPLETED FORM TO PROJECT MANAGER

BO1-010



L

—

' .’ Westinghnuse Hanford . CHAIN OF CUSTODY
+* Company . . .

ampany Contact Telephone 3 73~.281€
$..ple Callected by LSS, ) 0. ]8{;!8 10 O & e Time ‘/030 . 2 T
Sample Locp_tion;. La9-523-97 hOD_WM’ 5P| g
Ice Chest No.. "S,lﬂm ol Field Logbook and Page No. AMC /v-aﬁ"r-% . 259
Remarks A4 P LL0 Al LA L Ay ) £ A0 *‘f‘ 7. f‘._.; » H: ’p‘:n & l¢ A (Ve1o

A Sl A sa ) AL T on LT &3 , * =/ F¥- Q——l '
i of Lading Na. d\/ A ¢/ Offsite Proparty No. _/‘/ 4

Method of Shipment _hapd Carcy, OAme Qo= dn i ASL SMplevan

Shippedto _B2 PNL | 300 ke
Possible Sample Hazards
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PNL~ALO-051, Rev. O
Exhibit 1
page 1 aof 1

SAMPLE RECEIPT FORM

Delivered by: 57{%,2/1/\) Date/Time:__ /3’ {7
Received by: /\: ///C

Customer Sample Number({s): /q Qﬁ -5 -9"7 55{')

ALO

1.
2.

3.

5.

6.

7.

Sample Number(s): 4/‘7_- 53 F ;

-

Customer Chain-of-Custody Form: Present_Z Absent
Additional Shipping Forms (list):

Saynpl. c321f141{§/;zxzo /422%3L¢AL44/L

Custody Seals on Shipping and/or Sample Containers and their Conditions.

[
Present______________ Absent
If Present, Condition: Co000 O

Sample Tag{s) ID Numbers if not Recorded on the Chain-~of- Custody Record
or on Sample Vial.

wtes: A //41

Condition of Shipping Container (Verify that jce sti1] exists such that
samples are at refrtgerated temperature).

o0 ) drn A efitorle crvmnmbe armplas piilan B o—i"""‘

Condition of Sample Vials.
C O

Verification of Agreement or Nonagreement of Information on Receiving

Dacuments. /4

Resolution of Problems or Discrepancies.

M/

" RETURN COMPLETED FORM TO PROJECT MANAGER

B0O1-013



PNL'ALO'OSI » REV . 0

Exhibit 1
Page 1 of.l
SAMPLE RECEIPY FORM
Delivered by: SZ/ f[//é/l/ Date/Time: /3. (7 Wk

Received by: éjj /{ .SIM/( |
Customer Sample Number(s): 693~ 53— 57~-0%9 £99-52-57-05A

ALO Sample Number(s): ?0*'5 245 40-53 7

1. Customer Chain-of-Custody Form: Present I/Absent

2. Additional Shipping forms (list):

3. Custody Seals on Shipping and/or Sample Containers_and their Conditions.

Present__L_ Absent

If Present, Condition:

4. SamplesTag](s)wID]Numbers if not Recorded on the Chain-of-Custody Record
or o . A
n f 5300 il ?W 6;072'26’.@:1’31/194):0)?5///, ‘f(u,,u (A)OﬁiaﬂqJ
Notes: 3 /2 m‘a,{@‘,é s/«wdaﬂzm (A)aoﬂ)
3 1 ciffuee CW (la0H

5. Conditfon of Shipping Container (Verify that ice st{1l exists such that
samples are at refrigerated temperature).,

P}
6. Condition of Sample Vials. oY
o000 P

7. Verification of Agreement or Nonagreement of Information on Receiving

Documents.
W A

8. Resolution 70!:!9:115 or Discrepancies.
RETURN COMPLETED FORM TO PROJECT HANAGER

Bo1~014
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PART I: FIELD SECTION . I i
it —,@-J- Wi eI
Collector _{40. S . mm{:lso:‘l)é.?.?-s-}e_q{f_r‘ Date Sampled JOLIDIFD_ Time dan— hoturs
Company Cantact _(11. % Thernnien : Telephone (£.09 3V 273-3% /13—

' 2004 P- 1
Sample Number and Type of Sampie o .
Numg pt Containers Type of Sample Analysis Requested
: . A SOQBF7

) e97-52.574077 2 - [ htia, oleanlefoss, 00 (Plitt) Vo sooa Tino 7 N Foct

2 #99'92'57'0775;@%_& 2 (% » fex IO g

)b 9952~ ;{—074 .

5// L SEN-0724 .
r Jolitia j_ﬁ_@am" 1A Oufe ms-b 7 O/~ :u'.a.
3 M,IM%ZZIS:’ L, Aol WO}oja_..'_._er};t, u'gnv—uf-.fw- 0 Ot e -
-\; ] AN 4
e . —
vt

I;@MM LY. PmM_M_%___W—
g, [0l

. ____’,_QM_SLH: s Ll e C?_.O-f'f‘ ¢ weCA/
-SJ&_@_J(MSZ%U wmlie. 3l w0 2 w90 ﬂ/r\-a-lae;,ft‘_c F‘;? I o

~_

/

T o~
— —

. Field Information*® 2y o)l bt awq:t:)’
.ﬁgLékEEZZ;JLfyumﬁém 200- 28~ KT [FS i)
d

Special Handling and/or Storage &MMMJM%_

PART Il: LABORATORY SECTION ,

-

| alysis Required

Inreived by Wf%/ﬁ Zﬁ;—— Title é/}ﬁz{/ %

i
Date __% ?/0 ://7'_4_

] .
indicate whether sampleis sail, sludge, water, etc. - A-5000-406 {07r29)
*“Use back of page far additional informatian relative to sample location.
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PNL-ALO-051, Rev. O

Exhibit 1
Page 1 of‘}
S c 0
Delivered by:_%ﬂ Date/Time:_QZo/?D /;,:,‘05'

Received by: (A
Customer Sample Number{s): (,§9-62-5"7 -ar71 -0776 -0‘74 0114

ALO Sample Number(s):_.. G0 =~ 5350 53 YA 5‘3 52} 4%—“4%«“& alnie 0
. (=40 Sun §
1. Customer Chain-of-Custady Form: Present L*"”’;bsent

2. Additienal Shippigg Forms {1ist):

3. Custody Seals an Shipping and/or Sample Containers and their Conditions.
Present Absent

If Present, Condition: Gop D

4. Sample Tag(s) ID Numbers if not Recorded on the Chain-of-Custody Record
or on Sample Vial,

Notes: AVAL,

3. Condition of Shipping Container (Verify that ice still exists such that
samples are at refrigerated temperature).

Zaeh
6. Condition of Sample Vials.
oo

7. Verification of Agreement or Nonagreement of Information on Receiving

Documjz?s. ﬁ/}tbbft,f"i

8. Reso]uti?Uof Problems or Discrepancies.

RETURN COMPLETED FORN TO PROJECT MANAGER

BO1-017



Attachment 5

Pacific Northwest Laboratory, 200-BP-1, Parameters of Interest

Data Package 2



: 5 SRR T S
P A S 3,. S
200-8P-1 SUMMARY TABLE
Laboratory: PNL-325
S0G #: Report 2; Rev 0
PARAMETERS OF INTEREST - soit
sample value/qualifier
Parameter | oL | 55-55-050 55-55-075 52-57-101.5 55-55-101 55-55-125 55-55-125A  52-57-128
| | =
AHIGNS (ppm) | |
---------- - !
nitrite | 0.2 | oL <DL <DL <DL <DL <DL <DL
nitrate | 0.2 | 0.4 2.5 9.4 0.8 0.5 8.5 0.5
phosphate | 0.6 | <DL <DL DL <DL <L <0L <DL
sulfate | 3.8 | 8.2 17.8 5.4 5.2 21.3 16.1 - 4.4
! |
CN (ppm) ] |
............ | | .
total | 0,1-0.4 | <L W <bL U4 <DL Ud 0.1W 01U <DL WY <DL UJ
free | WA | NR NR KR NR KR 'OHR R
| !
GFAA (ppb} | |
........... - !
se | 1.3 | <IbL W <Ipt W <IDL U <IDL U4 <IDL W <IbL UJ <DL W
Bi |- 4.3 <10L W <DL UJ <IDL L <[DL, 4§ <IDL UJ <IDL U <IDL W
I I

NR  not reported andfor requested

all sample numbers begin with 699- prefix

Freey



200-BP~-1- - SUMMARY TABLE
Laboratory: PNL-325
SDG #: Report 2; Rev 0

PARAMETERS OF INTEREST - water
sample value/qualifier

Parameter DL 55-55-048 55-55=-050A 55-55-073 55=-55=-075A

ANIONS (ppb)
nitrite 14.9 <DL <DL <DL <DL
nitrate 14.9 <DhL <DL 35.9 U <DL
phosphate 60 <DL <DL, <DL <DL
sul fate 250 <DL <DL, <DL <DL

CN (ppb)
total 1 1.5 <DI, UJ <DI, UJ <DL UJ

free N/A NR NR NR NR

GFAA (ppb)
Se 3.75 <DL <DL, <DL <DL
Bi 7.25 <DL <DL, <DL <DL

NR not reported and/or requested




.ZOO-BP—-I DATA QUALIFIER DEFINITIONS

uJ

————— — o Ay T R il Sl A b e e, S W . S S S S A D S . e S S ST D A (e S S T 00 (1D e St St S S . S D GV e S Sy S s S . T - S S

The material was analyzed for, but was not detected above the level
of the associated value. The associated value may be the Sample
Quantitation Limit (SQL) or the Detection Limit (DL).

The associated value is an estimated quantity.

The material was analyzed for but was not detected. The associated
value is an estimate and may be inaccurate or imprecise.

The data are unusable.



T Westinghouse
Hanford Company

. 0SM RCRA LEVEL C DATA ASSESSMENT
DATE 2 /30 /90 SAMPLES/MATRIX £g-£&-086  &5-55-/01
REVIEWED BY g ‘:;‘.}:i“;}:f:,‘ s5-55-0u8 55- 55-098
LABORATORY PPNL~ 325 prefix §5-55-050A 55-55~125
CASE # TPP {62792 §5-55-975  _55-55-125A
sDG # SZQFQQ:E 2 %v O 55 -55.¢73 _ 52-57-128
T <t SEETere  fag1li53
DATA ASSESSMENT SUMHMARY £5-55~-150
~ QUALITY CONTROL CHECK ANALYSIS  Anioms  CN(k)) _GFAA
e l. Holding tinus _O X o
e 2. _Matcix Spika o o R
- 3. _Dupli sk _o e O
® o o _o
f See. <. hnkﬂﬂé%-

0 = data had no problems
X = data qualified due to minor problems
M = data qualified due to major problems/some data may be unusable

OVERALL ASSESSSMENT: 4 blowas ~edl  reswls
‘;cg;¢:¥rﬁaubde. Lo, th eHoched ﬁ:LAILJ:4:ic:ccfiou/\

NOTES: See  ofhe, fowr PNL—~WHC semple # corre. feFigan
- +sompla wedrix fbla

. o Refer to the corresponding attachments for explanation of any problems.

A FRE) G



RCRA_LEVEL C QC

Name TA lerc A ////

GC Check:

COMMENTS: _ Anjons - el Helding tinwe critecio. et

di.

T

Date IZ/EO/C? o)

Q&[—lm‘_-@[')- ho dlﬂo +ime cvn-f'e,rlm wort vw:\‘ o sevecaol

soil v wadter somples

GFAA - ol holclwxg_—hm ceiteri e de‘

H

5aw9h re.s'ul'f:r

ACTION: ¢
S Brer Qs au: d,eJuAu‘
- sample # constituent value/qual sample ¥ 'constituent value/qual

55-55-0560 - CN wus
Lo -55-55-026 | L:g:
©9-52-57- [0l 5 T
Aq- 55-55~- 101 W
©A9-52-57-125 A T
44 -52-57-12.8 wT
GV)~52-57-(553 -
AG~55-85-150 w
(AG-55-55- 048 s
(A4-5% - 55-050A A
(0G9-55-55- OO F
4q-55-55-1SA ¥ T

d_of &



CRA LEVEL C QC

Name _JA L&rakf% Date__.llllQ_!ﬂ_O—

QC Check: Mad¢ix S_?\ko_

COMMENTS: _Anions —all recovieries withine 75 ¢» 1267
N (potel) — ol CN ng'g recoveries twithin  G2-(08 7
GFAA - several so cznalu'tl‘tCﬂJ .fuuka-?o'lz (o  Se SPJ‘J—
ZoZ. [oco (Sm{y} Eafmu.{'lf\ Spckg, 24K {ow(S'ar.): all watev

. 22l
o ACTION: . leted rg,;;u.!'tf as ger ok
= OSM\. Gy delinos
£
sample # constituent value/qual sample # constituent value/qual
. ' & FAA
. cL” Sall S"":B' = -~ lows S?\L. recoweriecs Q?Pga\r
1o be cesultt of inlerfevancer
o d \eclk of Zoecnron Fﬁik'j("""‘i
c_arrc.c.-'l‘.ov\




RCRA_LEVEL C_QC

Name A Le_r‘c,l«\/g Date 12/?6/“30

QC Check: ) A Sis

COMMENTS: _Anion s~ all BPDS less then 10 or NA (:Acmo{‘>bg
CJ\'O’ch:-D all RPDS a.cceb{'c\]ola_ (<'77o or N-A\

_G_w_';&ll_d__{'zlt_c&‘ﬁe- MuH:r (MS‘/M-SD\ acqu}uL&_
for _boti wederr + soil -

ACTION: Al oxrre_

sampie # constituent ' value/qual sample # constitvent value/qual




. RCR VEL C 0C
Name _ TA lercch /j Date !2/.3: hm

qc check: Blaw & Anal si's

COMMENTS: AnionsS— nitcote conteominati ed ‘n severel
weder ks | a OAIOA  bitus (cS ock

CA ~ troce mn’famima:ﬁub ég;’-gci‘gd (n_Severel .S"gl" b_!amkf
— GEBA- oll blanks Frae of contawinodion

o ACTION: %u.a!.'ég associcded resclts s gar Qspn

- euidelivng s
-

sample # constituent value/qual sammé # constituent wvalue/qual

,.ﬂn-;s-ss-o—zg nitiote. 359 A
649 - 55-55-c98 nifrate 206 L

-

o.l ur

- ~-55-85-01 CN
99~ 5 Lo

— ©99-55-51-125 CN o.1

-




RCRA_LEVEL € _0C

Name J A Le_r_'_gg,i éf Date [2(@‘/‘?@

QC Check: Mz&m:;@edgzl_&mﬂu

COMMENTS: Aufons~all colibretiong verificetion sdds. 2R ok

~_CN(totel) —all snitiel ped. dode ok, LCS cecaveries ol
GRAA -~ all Ca.l:brccl-mn Cou"‘(al -.S-{'A a4 Q(C

o3

o ACTION: p1cSi1e.

-

sample # constituent M‘ samg'le# constituent value/gual




RCRA LEVEL C QOC

Name 275 Date 4 Z:s'_o Z%
QC Check: Ofler
COMMENTS: - sis net

ol Jotedl CN resuilds s Wwere 4 'prm

——ML@-_&IM'EF Sc..v--\o\a_ D's .:,.,M‘{'t*;;g

[
o ACTION: _nopra
[anai Y

.- sample # constituent yalue/qual
" LodHe " PNL D padhe i
- 4%9 - 5855 -050 qo- 5350 se.‘l
T 99 - 55-55-048 90-5357  woter
™ ©99-55-56-050A  qo- 5358 wc-ff-r
A9-45-55-015 qo-G4 Saoil
6 q4q-55-585-073 40-6105 wa.cter
. "G"?og S
099~ 52-57-1015 G
099 - 55-55- G754 90 - @700 '-'-"ffl* er
7 U-55-55- 6] G0- G108  Ser
©q G -£5-55-078 GO wates
4Gy - §5-85~ 125 O-&70 sor)
b99-55-85-125A  9O-GIl sail
99 -s-57-n8  9e-eliz soi |
©qq -52-57-125  GO-&N3  woader
694 -50-57-153 ~ Go-Gl4  se }
(-9q -55-55-150  qo-G15  sw:

sample # constituent va ue/qual



INTRODUCTION

This data package contains the results obtained by Pacific Northwest
lLaboratory (PNL) staff in the characterization of samples for the 200-BP-1
Groundwater Analysis Project. The samples were submitted for analysis by
Westinghouse Hanford Company (WHC) under the Technical Project Plan (TPP)
16772 and the Quality Assurance Project Plan (QAPjP) ALC-001. The analytical
procedures required for analysis were defined in the Test Instructions (TI)
preparad by the PNL 200-BP-1 Project Management Office in accordance with the
TPP and the QAPjP ALQ-001.

The samples (Table 1) were submitted with the appropriate WHC Chain of
Custody (COC) and Sample Analysis Request Forms. The samples were delivered
at refrigerated temperature to the 300 Area, 325 Building 200-BP-1 Sample
Custodian,

The requested analysis for these samples were the parameters of interest
in the WHC SOW. These parameters of interest are; nitrate, nitrite,
phosphate, sulfate, cyanide, free cyanide, selenium, bismuth, total alpha,
total beta, cesium-137, cobalt-60, ruthenium-106, plutonium-239/240,
plutonium-238, strontium-90, technetium-99, total uranium activity, and
tritium. Weight percent solid was also determined for soil samples. All data
are corrected to dry weight except where otherwise stated. The quality
control (QC) requirements for each sample are defined in the test instructions
for each sample. The QC requirements outlined in the procedures and requested
in the WHC SOW were followed. Sample duplicates, methods blank, matrix spikes
and matrix spike duplicates were analyzed. A1l QC data that exist are
included in this Data Package/Report.

The data in this package are reported in separate tables (Tables 2
through 15) for each analyte or method. Four appendices are provided; one for
Test Instruction, one for Chain of Custody, Sample Analysis Request Forms and
Sample Receipt Forms, one that contains the primary inorganic analytical data
and one that contains the primary radiochemistry analytical data.



CERTIFICATION STATEMENT

I certify that this data package is in compliance with the terms and
conditions of the TPP 16772 and PAPjp ALO-001 for completeness. Release of
the data contained in this hard copy data package and in the computer-readable
data submitted on floppy diskette has been authorized by the Project Manager
or the Project Manager’s designee, as verified by the following signature.

BN B Me /2= F=90

B. M. Gillespie Date
200-BP-1 Project Manager

Quality Contro]

I certify that I have reviewed all data in this report/package for

completeness of the QC data and for compliance with project QC requirements as
defined in the TPP 16772 and the QAPjP ALO-00I.

(}\fﬂw /x /7/90

J. L. Daniel
PNI. ACL Quality Representative



WHC Sample Number —  PNL _ALO Sample Number = Sample Tvpe

699-52-55-050
699-55-55-048
699-55-55-050A
699-55-55-075
699-55-55-073
699-55-55-075A
699-52-57-101.5
699-55-55-101
699-55-55-098
699-55-55-125
699-55-55-125A
699-52-57-128
699-52-57-125
699-52-57-153
699-55-55-150

TABLE 1:

200-8P-1 Sample Numbers

90-53556 Soil
90-5357 Water
90-5358 Water
90-6704 Sail
90-6705 Water
90-6706 Water
90-6707 Soil
90-6708 Soil
90-6709 Water
90-6710 Soil
90-6711 Soil
90-6712 Soil
20-6713 Water
90-6714 Soil
90-6715 Soil
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SAMPLE ID#

699=55-55~050
699=55-55-075
699=552=57=101.5
699=~55=55=101
699~55-55=125
699=55~55~125~A
699-52~57-128
699-52-57-153
699=55=55=150

*

TABLE 2:

WEIGHT PERCENT SOLIDS SUMMARY SHEET

SAMPLE DUPLICATE

PNL LOG#¥ WT % WT %

90-5356 96.87 96.03
80=-6707 96.70 96.48
90=-6708 95.55 95.83
90-6710 96.42 96.48
90=6711 97.11 97.50
90-6712 97.20 97.38
90-~6714 97.53 97.69%9
90-6715 96.05 96.11

AVERAGE SOLIDS

WT %

Weight Percent Solids were determined following the method outlined

in PNL-~ALO-504.



NION ANALYSIS RESU
The samples and their accompanying QC samples were prepared by

procedure PNL-ALO-108, Aqueous Leach of Sludges, Soils, and Other Solid
Samples for Anion Analysis. The sample solution was then analyzed by Ion
Chromatography (IC)} according to procedure PNL-ALO-212, Determination of
Inorganic Anions by Ion Chromatography. This method is comparable to EPA
method 300.0. The total analysis was performed in building 325 in the 300
area. |

The data are listed in Table 3. Analyses are Tisted on four separate
tables, a table for each analyte. The data are reported this way to allow
review of sample data, duplicates, blanks, matrix spikes, RPD and %
recoveries for samples of each analyte. Data results are reported as dry
weight (i.e. converted from weight % solids).

The mean % spike recoveries and their standard deviations (SDj are as

follows:
SAMPLE  + SPIKE BLANK _+ SPIKE
SO1LS WATER SOIL _AND WATER
REC £ SD (%) REC_ + SD (%) REC SD__(%)
NO2-N  100.3 1.4 109.4 9.5 107.4 9.4
NO3-N  99.7 1.3 102.6 2.9 103.0 3.2
PO4-P  84.0 2.7 92.7 6.2 96.3 4.4
504 98.7 2.7 101.8 2.5 102.0 1.7

7



Upon review of the nitrate and sulfate soil analysis of duplicates a

mean and standard deviation of the RPD’'s of the dup1icate values are:

ean{%) + Std dev(%)
NO3-N 4.7 4.0
S04 6.0 2.5

The values varijed due to heterogeneity of sample matrix. Only one nitrate
water analysis of duplicates was above detection 1imits and the RPD was 0.
The concentration of the other soil analytes and all other analytes for .
water samples, was below the detection Timits, therefore a relative percent
difference is not calculated.

The hold times for water analysis of anions is 48 hours from sampling
to the time of analysis. Hold times on water samples were met. There are
no hold times associated with the analysis of soils except that the

analysis of anions be performed within 48 hours of the aqueous leach of the

soils. All leaches of soils were analyzed within the requested hold time.



SOLID SAMPLES
c1

SAMPLE
SAMPLE 1D¥ PRL LOGK  (mg/Kg)
699-52-57-077-8* 90-5351 <DL
699-55-55-50 90-5356 <L
£99-53+55-075 90-6704 <Dl
699-52-57-101.5 90-4707 <DL
£99-55-35-101 90-5708 <DL
£99-55-55-125 90-6710 <DL
599-55-55-1254 906714 <DL
659-52-57-128 90-6712 <DL
699-52-57-153 90-6714 <DL
£99-55-55-150 90-6715 <bL

bL = petection limit of 0.2 mg/Kg

WATER SAMPLES

Srrematrencen -

cl

SAMPLE
SAMPLE 1D# PNL LOG¥  (ug/L)
499-55-55-048 90-5357 <DL
£99-55-53-D50A | 90-5358 <DL
699-55-55-073 90-5705 <bL
£99-55-55-075A  90-47048 <DL
£99-55-55-098 $0-6709 <DL
£99-52-57-125 90-6713 <DL

DL = Detection Limit of 14.9 ug/L

Note:

€2
SAMPLE DUP
(mg/Kg)

c2
SAMPLE DUP
Cug/l)

..........

TABLE 3:

ANION 1C ANALYSIS DATA

RITRITE  (ND2-H)
c5 R N SETPTTRE
BLANK  SPIKE+SAMPLE  SPIXKE
(ug) (mg/Kg) (mg/Kg)
<bL 26.0 23.4
23.6 23.5
<bL 23.2 23.5
23.4 23.0
€5 eemereseeen [ CEEETEEE
BLAHK  SPIKE+SAMPLE  SPIKE
{ug) (ug/L) (ug/L)
1780 1520
<DL 1670 1520
<bL 1630 1520
1900 1510
<DL 1510 1530
<L 1520 1520

RPD only calculated shen both sample and duplicate results are >DL.

* 90-5351 is not a semple in this sample delivery group but is reported for CC purposes.

** Both the water and soil X recovery results were incorporated in the mean for blank spikes.

resseensrrslfascacana -

DUP+SPIKE SPIKE
(rg/Kgd (mg/Xg)
23.7 23.7

22.6 22.5

mean

std. dev.

........... [ R,
DUP+SPIKE SPIKE
(ug/L) Cug/L)
1800 1520

1750 1520

1550 1520

1510 1520

mean

std. dev,

ssscoesee X RECOVERIES-+reoesns

a cé cé
SAMPLE + DUP+ BLANK+
SPIKE SPIKE SPIKE
102.6 100.0 101.3
100.4
93.7 100.4 9.3
101.7
100.3 (L3 and C&)
1.4
vwweeesne X RECOVERIES--~v-~-=~
2] Cé ¢
SAMPLE + bUP+ BLANK+
SPIKE SPIKE SPIKE
11741
109.9 118.4 107.2
107.2 1151 113.8
125.8 125.0
98.7 102.0 100.7
100.0 $9.3 102.0
109.4  (C3 and C6)  107.4 **
9.5 9.4



SOLID SAMPLES

remmm-y tesecman

€1 €2
SAMPLE  SAMPLE DUP
SAMPLE ID# PNL LOGE  (mg/Kg) (ma/Kg)
699-52-57-077-8% 90-5351 0.9 0.9
6%9-55-55-50 90-5356 0.4
£99-55-55-075  §0-870% 0.5
699-52-57-101.5 904707 0.4
699-55-55-101 $0-6708 0.8 0.7
£99-55-55-125 90-6710 0.5
£99-55-55-125A  90-471% 0.5 0.5
699-52-57-128 90-4712 0.5
699-52-57-153 P0-6714 <DL 0.4
599-55-55-150  90-4715 0.5
bL = detection Limit of 0.2 mg/Kg
WATER SAMPLES
—
o 1 €2
SAMPLE  SAMPLE DUP
SAMPLE ID# PHL LOGH  (ug/L) (ug/L)
£99-55-55-048 ©90-5357 <DL <DL
&99-55-55-0504  90-5353 <DL 35.0
699-55-55-073 90-4705 ‘.ol 35.9 .
699-55-55-075A  90-6708 <DL <DL
£99-55-55-098  90-5709 3.6 A <L
£99-52-57-125 0-6713 <bL 35.5

PL = detection timit of 14.9 ug/L

TABLE 3:_

ANION 1C ANALYSIS DATA

HITRATE  (NO3-H)
£5  ecceeeeeees
BLANK  SPIKE+SAMPLE
(ug) {rg/Kg)
<DL 18.3
18.3
<DL 7.7
17.5
s crreeeeecas 3
BLANK  SPIKE+SAMPLE
{ug) {ug/L}
1200
35.2 1210
<DL 1140
1190
31.6 1160
B85.6 1170

Note: RPD only calculated when both semple and duplicate results are »L.

ed

---------

SPIKE
{mg/Kg)

-------

17.4
17.4
17.1

SPIXE
(ug/L)

* 90-5351 is not a sample in this sample delivery group but is reported for OC purposes,

** Both the water and soil X recovery results were incorporated in the mean for blank spikes.

/s
| ’€5€;%;<;ég

L
i

----------- T S -
DUP+SPIKE SPIKE SAMPLE +
(mg/Kg) {ma/Kg) SPIKE

18.1 7.6 .9
100.7
17.2 16.7 99.0
101.1
mean 99.7
4td. dev. 1.3
tesmsnasna B c3
DUP+SPIKE SPIKE SAMPLE +
{ug/L} (ug/L) SPIKE
106.3
1200 1130 $05.5
1180 1130 97.7
106.3
1140 1130 101.3
1170 1130 102.0
mean 102.46
std, dev, 2.9

X RECOVERJES--=======

cs cé
BUP+ BLANK*
SPIKE SPIKE
7.6 9.1
100.1 100.0
%X RECOVERJES---===== -
€5 v
DUP+ BLANK+
SPIXKE SPIKE
104.6 108.0 _
101.2 104.4
105.3
99.5 103.6
102.90 100.9
(C3 and C&) 103.0 **
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SOLED SAMPLES

Csear s

¢l

SAMPLE
SAMPLE 10# PNL LOG# (mg/Kg)
699-52-57-077-8* 90-5351 <bL
&99-55-55-50 90-3356 <DL
£99-55-55-075 G0-6704 <L
699-52-57-101.5  90-6707 <dL
699-55-55-101 90-5708 <pL
£99-55-55-125  90-4710 <L
699-55-55-1254  90-8711 <bL
699-52-57-128 90-6712 <pL
6¥9-52-57-153 90-6714 <BL
699-55-55-150  90-6715 <bL.

bL = detection limit of 0.6 mg/Ky

WATER SAMPLES

crtrmecsteasnan

cl

SAMPLE
SAMPLE [D# PHL LOGF  (ug/L)
699-55-55-048  90-5357 <bL
699-55-55-050A  90-5358 <DL
699-55-55-073  90-4705 <DL
£99-55-55-075  90-4704 <DL
699-55-55-098  90-4709 <Dy,
£99-52-57-125 90-6713 <DL

DL = detection limit of &0 ug/L

Hote:

ce
SAMPLE DUP
{ma/Kg)

<pL
<DL

<DL

c2
SAMPLE DUP
(ug/L)

<DL
<DL
<pL
<L
<OL
<DL

TABLE 33

RFD

---------

NA

NA

---------

<L

--------

ANION IC AHALYSIS DATA

PHOSPHATE  (PO4-FP)

ETE T T Sdreebeata b,

SIkEawle SPIRE
{mg/Kg) (mg/Kg)
""" 209 254
21.0 25.2

20.5 25.2

2.7 24.6

voviaresreallane

SPIKE+SAMPLE  SPIXE
{ug/t) (ug/L)

1630 1620

1510 1630

1370 1630

1590 1620

té20 1640

1390 14630

RFD onty calcuiated when both sample and duplicate results are >DL.

* 90-5351 is not a sample in this sample delivery group but is reported for QC purposes.

“* Both the water and soit X recovery results were incorporated in the mean for blank spikes,

R
Gl

meesveess ¥ RECOVERJES----vrea=-
----- - SR LT T c3 ch c4
DUP+SPIKE SPIKE SAMPLE + DuP+ BLANK+
(mg/Xg) {my/Kg) SPIKE SPIKE SPIKE
21.8 25.3 833 85.2 92.6
33.3
19.7 24.1 81.3 81.7 90.8
88.2
mean 84,0 (L3 and C&)
std. dav, 2.7
tetvemes = % RECOVERIES--+~++~-=-~
sessncecans Cheemmven- - c3 té Cc4
DUP+SPIKE SPIKE SAMPLE + DUP+ BLANK+
Cug/Ll) {ug/L) SPIKE SPIKE SPIKE
100.48
1650 1630 92.6 101.8 101.8
1500 1630 84.0 §2.0 95.7
98.1 101.2
1530 1630 84.6 93.9 98.8
1500 1630 85.3 92.0 93.2
mean 92.T (£3 and C6) 96,3 »w
std, dev, 6.2 4.4



¢l

e I LA ||| L
TABLE 3: ANION IC AWALYSIS DATA
SULFATE  (S04)
S0LID SAMPLES
1 €2 £5  ceeeeeeene- o SERTPTIT
SAMPLE  SAMPLE DUP BLAKK  SPIKE+SAMPLE  SPIKE
SAHPLE ID#¥ PHL LOGH  (mg/Kg)  (mg/Kg) RFD (ug) (r/Kg) (mg/Kg)
£99-52+-57-077-8% 90-535% 13.3 13.3 0 <DL 87.5 76.9
699-55-55-50 90-5356 8.2
699-55-55-075 00-6704 17.8
£&99-52-57-101.5 90-6707 5.4
699-55-55-101 20-6708 15.2 13.9 8.9 90.7 .2
699-55-55-125 90-6710 21.3
£99-55-55-1254  90-6711 16.1 15.4 4.4 <DL 95.5 77.2
&99-52-57-128 20-6712 4.4
699-52-57-153 90-6714 4.9 5.2 4.6 856.0 75.6
699-55-55-150 90-6715 26.7
DL = detection limit of 3.8 mg/Kg (theoretical)
WATER SAMPLES
ct c2 €5 eeeeeeeeees C3--evenne-
SAMPLE  SAMPLE DUP BLANK  SPIKE+SAMPLE  SPIKE
SAMPLE 1D# PNL LOGK  (ug/L) (ug/L) RPD (va) {ug/L) (ug/L)
699-55-55-048  90-5357 oL oL NA 5200 4980
£699-55-55-0508  $0-5358 <0l <DL KA <DL 5200 5000
£99+55-55-073  90-4705 <bL oL NA <L 4940 5008
£99-55-55-D75A  90-6706 <DL <bL NA 5190 4970
£99-55-55-098 90-6709 <DL <bL NA Dl 4990 5020
£99-52-57-125  90-6713 <L L HA <DL 4990 4990

..DL = detection Llimit of 250 ug/L

Hote: RPD only calculated when both sample and duplicate results are »bl.
* 90-5351 is not a sample in this sanple delivery group but is reported for 4C purposes,

** Both the water and so0il X recovery results were incorporated in the mean for blank spikes.

cewsneeee ¥ RECOVERIES-=vov-oem
..... wrevealfmrerrase c3 cé 4

DUP+SPIKE SPIKE SAMPLE + pup+ BLANK+
(mg/Eg) (ma/Xg) SPIKE SPIKE SPIKE
o 8;-; .7 956.5 5.6 101.6

8.6
28.9 7.0 103.3 8.9 100.6
99.2
mean 98,7 (L3 and C6)
std. dev, 2.7
e % RECOVERIES---+++s=+
------- wvesffrenerone 3 {3 o
DUP+SPIKE SPIKE SAMPLE + DUP+ BLANK+
(ug/L) (ug/L) SPIKE SPIKE SFIKE
T 104.4
5240 4990 104.0 105.0 164.4
5150 5010 98.8 103.0 162.6
104.4 103.8
4990 S000 9.4 9.8 101.0
4950 4980 100.0 99.4 9.8

mean 101.8
std. dev. 2.5 1.7
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CYA NALYSTS RESULTS

The samples and their accompanying QC samples were prepared by
procedure PNL-AL0-270, Total Cyanide in Waters, Solids or Sludges. The
methodology is comparabie to CLP SOW 788 Method 335.2 distillation and
colorimetric technique for the analysis of cyanide. The analysis was
performed in building 3720 in the 300 area.

The procedure, PNL-ALO-270, did not reflect the correct CLP standard
preparation guidelines (section 7.3.2.1 and 7.4.2.1). The analysts made a
deviation to the procedure and used the client requested method, CLP SOW
(788), method 335.2, for the standard preparation (page D-76). An Interim
Change Notice (ICN) or revision to the procedure will be written.

During the analysis samples, the KCN spike solution was found to be
80% of the specified CLP procedure requirements by titration with AgNO, .
New KCN solution was prepared for subsequent batches.

The sample results were below the client required detection limits of
10 pg/L and 1 mg/Kg. Sample results are all below 2 ppm; therefore free
cyanide apalysis was not required.

Upon review of the sample spiked data resylts, for soils results, the
mean recovery is 98.2% with a standard deviation of 3.3% and for water
results the mean recovery is 101.3% with a standard deviation of 3%. The
spiked blank results mean recovery is 100% with a standard deviation of
3.7%. The conclusion is an average standard deviation of + 4% and a bias
of 0% on the average.

The general Environmental Protection Agency (EPA) hold time for total
cyanide is 12 dayst The hold time was not met. The delay in work is

attributed internal Togistics problems with Radiation Protection Technolegy

13



(RPT). There is no known impact on the results of the Tate analysis dates
of the soil and water samples as they are below the detection 1imits and
are preserved in basic media. The LCS standards were acquired from EPA in
April of 1990 (six months prior to analysis) and are in basic media and
produce satisfactory recoveries (mean of 97%); therefore the late analyses

of the samples is unlikely to have any impact on the results.

14
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TABLE 43

SOLID SAMPLES
61 G2
SAMPLE  SAMPLE DUP
SAMPLE 1D# PNL LOG# (mg/Kg)  (ma/Kg) RPD
£99-55-55-050  90-5355 (a) <L UJF 0.1 HA
£99-55-55-075  90-4704 (b) <al LT DL NA
699-52-57-101.5 90-6707 (<) DL 4T <DL NA
599-55-55-101  90-5708 (d) o.t 7 0.2 7
699-55-57-125  90-6710 (e) 0.4 LA 0.1 0
&99-52-57-125A  90-6711 (b) <DL AT <OL NA
699-52-57-128  90-4712 (b) <L UTF <l NA
699-52-57-153  90-4714 (d) <L LJ <DL NA
£99-55-55-150  90-6715 (d) <DL AT <Dt NA
WATER SAMPLES
G2
SAMPLE  SAMPLE DUP

SAMPLE 1D# PHL LOGH {ug/L} (ug/L} RPD
699-55-55-048  90-5357 (a) 1.5 F 1.8 5.5
699-55-55-050A $0-5358 (a) DL uTF <L NA
&99-55-55-073 90-6705 (a) <DL wnw> <pL HA
699-55-55-075A  90-4705 {c) <L LU <L NA
£99-55-55-098  90-6709 (f) <DL <0L NA
£99-52-57-125  90-6713 (f) <pl <ol NA

betection limits for water = 1 ug/L
Detecticn limits for soil = 0.1-0.4 mg/Kg (theoretical)

(a)} Hold time missed by 6 days.

(b) Hold time missed by 5 days.

(c) Hold time missed by & days.

{d) Hold time missed by 3 days.

{e) Hold time missed by 1 day.

(f) Fold time missed by 2 days. :

7
/%%;

G5
BLA

WK

(ug)

-----

G5
BLA

NK

(ug)

TOTAL CYANIDE ARALYSIS DATA

L] k ™
- - ,J
[ — ""63""""“
SPIKE+SAMPLE  SPIXE

(mgsKgd . (ma/Kg)

7.67 8.32

.52 9.9%

10.29 10.18

10.43 10.10

9.75 9.99

9.92 10,00

9.18 9.26

.68 9.67

8.29 B.68

........... [ CEFE T

SPIKE+SAMPLE  SPIKE
(ug/L) (ug/L)

38.8 39.82

38.76 3v.82

£1.07 39.82

42.66 39.82

40.97 39.82

47,52 47.78

i
--------- X RECOVERIES-=~-v==--
ceeresneeas Gheommsvcne c3 cé
BLANX+SP1KE SPIKE SAMPLE + BLANK+ LES
(m/Kg} (mng/Kg) SPIKE SPIKE SAMPLE
8.2 8.3 92.2 9.6 95.8
8.9 9.9 95.8 91.5 100.2
10.19 10.18 101.1 10%.8 105.6
9.6 10.1 103.2 o7.6 B8.7
¢.99 9.99 97.6 9B.6 106.4
9.9 10 9.1 98.1 107.4
3.99 9.26 .4 8.1 1.4
9.58 9.67 100.1 101.9 89.6
10.29 8.68 95.5 102.7 91.9
mean 8.2 98.9 97.6
std. dev, 3.3 3.4 7.7
""""" X RECOVERJES+vev===an
srevvsmcreefhiocconnenn c3 cé
BLANK+SPIXKE SPIXE SAMPLE + BLANK+ LCS
{w/L) {ug/L} SPIKE SPIKE SAMPLE
18.8 39.82 97.5 98.33 90.5
38.76 19.82 97.3 98.22 4.7
41.07 39.82 103.2 103.76 101.9
42,68 39.82 107.1 105,79 98.7
40.97 39.82 102.9 103.79 9.4
47.52 47.78 9.5 105.21 95.9
mean 101.3 102.5 97.0
std. dev, 3.8 3.4 4.0



EE CYANID SIS RESULTS

Total cyanide results were all below 2 ppm, therefore free cyanide

analysis was not performed on the samples in this set.
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Table 8: Free Cyanide Analysis Data

No data necessary.

17



EURNAC a SORPTIO

Samples and.their accompanying QC samples were prepared following acid
digestion by procedure PNL-ALO-101, Acid Digestion for Metal Analysis. The
methodology is consistent with the CLP procedure for the acid digestion of
waters and sediments. Digestates were then analyzed by graphite furnace
atomic absorption {GFAAS) following procedure PNL-ALO-215, Selenium (Atomic
Absorption, Furnace Method), for selenium and PNL-ALO-216, Bismuth (Atomic
Absorption, Furnace Technique), for bismuth. Se and Bi analysis
methodologies are consistent with CLP SOW 788 Method 270.2. Digestion of
samplas was performed in building 325 and analysis by GFAAS was conducted
in building 325. '

Analysis for Se and Bi was conducted oﬁ a Perkin-Elmer 5100/HGA 600

(not equipped with a Zeeman background correction device). The quarterly

‘instrument detection limit (IDL) for Se was found to be 1.3 ug/L. The

EorreSponding IDL for Bi was found to be 4.3 ug/L.
A preliminary analysis of the samples was performed to determine the

diTution factor necessary to bring the concentration to mid-range in the
calibration curve. All samples were determined to have Se and Bi levels
below the respective detection 1imits 3.25 ug/L and 10.75 ug/L. Detection
Timit was defined as 2.5 times the IDL.

The data are reported in Table 6 for selenium results and Table 7 for
bismuth results. Each table has a summary results table followed by batch
results tables for easy verification of control standards and quality
control samples analyzed per batch.

Upon revieq of the data tables for selenijum (Table 6) and bismuth

(Table 7), the average recdvery of selenifum spike in waters is 95.4% with a

18



standard deviation of 6.9%, the average recovery of selenium spike in soils
is 75.3% with a standard deviation of 35.6%, the average recovery of
bismuth spike in waters is 102.7% with a standard deviation of 5.3% and the
average recovery of bismuth spike in soils is 89.9% with a standard
deviation of 10.5%. A precision determined from the duplicate sample
analysis is not possible.since the results are below detection limits.
Therefore, the overall precision and bias based on spike recovery

information for all spike samples associated with this set of data are as

follows:
Ave % Rec Ave % Bias Std Dev of Rec
Selenium in water 95.4 -5 6.9
Selenium in soil - 75.3 -25 35.6
. Bismuth in water 102.7 +3 . 5.3
Bismuth in soil : a9.49 -10 10.5

The large bias and poor precision associated with the analysis of
selenium in soil samples is attributed to the low concentrations of
selenium and spike standard in the samples and matrix interference (of
iron) in the samples. The matrix interference of iron interferes in the
background determination in selenium analysis. A Zeeman background
corrgction attachment is necessary for this matrix correction. The data
in Tables 6 and 7 are flagged with appropriate CLP (as defined in CLP SOW
7/88, pages B-19 and 20) flags where necessary. ICB, CCB, ICV, CRA, etc.
are as defined in the CLP SOW 7/88, section E.

19



The CLP SOW 788 specified hold time of 180 days was met as well as the
contract required hold time of 120 days.

20
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SOLID SAMPLES

SAMPLE 10¥
£99-55-55-050
£99-55-55-050
699-55-55-075
699-55-55-075
699-52-57-101.5
699-52-57-101.5
699-55-35-101
£99-55-55-101
£99-55-55-125
£99-55-55-125
699-55-55-125-A
699-55-55-125-A

699-52-57-128

659-52-57-128
£99-52-57-153
699-52-57-153
699-55-55-150
699-55-55-150

WATER SAMPLES

LR L

SAMPLE 1D#
£99-55-55-048
£99-55-55-048
6¥9-55-55-050-A
£99-55-55-050-A
699-55-55-073
£99-55-55-073
699-55-35-075-A
699-55-55-075-A
659-55-55-093
699-55-55-098
£59-52-57-125
699-52-57-125

PHL LOG¥ (a)(m5/Kg) X Rec

epasessnsy

90-5356
$0-5356-A%
$0-6704
$0-6704-A5
90-6707
90-6707-AS
90-6708
90-5708-AS
$0-6710
90-6710-A5
$0-6711
90-6711-AS
90-8712
90-6712-A8
90-5714
$0-6714-AS
$0-6715
$0-6715-AS

PNL LOG¥ (n)(ugsL)

Smmarssmpy

90-5357
90-5357+A8
§0-5158
90-5358-A3
Q0-6705
PO-6705-AS
§0-6706
§0-6706-AS
0-6709
$0-6709-A%
$0-6713
§0-6713-A8

B B2 B5 D LT N - SELELEEE
SAMPLE  Spike SAMPLE buP Spike BLANK  SPIKE+SAMPLE  SPIKE
(mg/Kg) X Rec RPD (&) (u3) (uylL) (ug/L) (b)
<ipL LT <1oL <IDL <IDL 50
8 a7 13.5 é5 28.6 21.2 20
<I0L UT
15.9 95
<1pL T
18.7 95
<JpL Y
19.1 95
<IpL uJ
8.9 95
<ipL uT
19.2 o7
<ot LUy
19.6 99
<ipt UT
8.8 o5
<IpL WY
16.8 BS ‘
/@
Wis
Bl B2 BS srmreenaanns B3eceves-en
SAMPLE  Spike SAMPLE DUP Spike BLAHK  SPIKE+SAMPLE  SPIKE
X Rec  (ug/L) X Rec RPD (c) (um} (ug/L) (ug/L) (b)
<L
20,4 102
<DL
9.7 98
<t <L <l £8.2 50
20 o8 214 07 6.8
<L
21,5 108
<L
21.5 108
<L
2.9 W

Instrument Detection Limits (IDL) for water = 2.9 ug/l
Hethod Detection Limit (DL) for water = 10L x 2.5 = 7.25 wg/L
Contract Required Detection timit (CROLY = 60 ug/L
Instrument Detection Limit (IDL) for soil in solution = 4.3 ug/L = 0.3 mg/Kg (catculated using average sarple size of 1.5 9

Method Detection Limit (DL} for soils in solution = IDL x 2.5 = 10.75 ug/l = 0.72 mo/Kg (calculated using average sample size of 1. 5 g)
Contract Required Detection Limit {CROLY = 10 ug/g (10 mg/Kg)

(a) Analyticat Spike (AS) = 20 ug/L
(b) Pre-digest spike = 50 ug/t

(c) RPD only calculated if both sample and duplicate are greater than detection fimit.
(<) B4 = LCS-0287 + 40 ug Bi spike

TABLE 7: BISMUTH AHALYSIS DATA

ACID EXTRACTABLE BISHUTH IN SAMPLES

3

eeesaeee X RECOVERIES-~eves

somersstcnaBhomeoaanan SR B6 B4
BLANK*SPIKE  SPIKE  SAMPLE + BLANK+  LCS (d)
(ug/Ll}  (ug/L) (b) SPIKE SPIKE  SAMPLE
<ipL 50 4 4 8
16.9 20 96 %

esecsene X RECOVERIES-=--=-=.

tecccscrecefhroseecanna B3 Bé 87
BLANK+SPIKE  SPIKE SAMPLE ¢+  BLARK+ SPIKE
{ug/Ll) (ug/LY (b) SPIKE SPIKE BLANK
£9.2 50 96 4.1 0



ic

SOLID SAMPLES

SAMPLE 1D#¥
£99-55-55-050
£99-55-55-050
699-55-55-075
£59-55-55-075
£99-52-57-101.5
699-52-57-101.5
699-55-55-101
659-55-55-101
699-55-55-125
699-55-55-125
699-55-55-125-A
699-55-55-125-A
699-52-57-128
699-52-57-128
6¥9-52-57-153
£99-52-57-153
699-55-55-150
699-55-35-150

WATER SAMPLES

699-55 +55-048
699-55-55-048
699-55-55-050-A
699-55-55-050-A
699-58-85-073
699-53-55-073
£99-55-55-075-A
699-55-55-075-A
699-55-55-098
699-55-55-098
£99-52-57-125
699-52-57-125

TABLE é:

SELENIUM ANALYSIS DATA

ACI1D EXTRACTABLE SELENILM IN SAMPLES

B2

Spike SAKPLE DUP Spike

{mg/Kg)

PR TR Y

X Rec RPD {¢)

spasyp sosesse

<jbL
4.4 116 8.7

bk

Spike SAMPLE DUP Spike

)]

SAMPLE
PHL LOGK (a){my/Kg} X Rec
90-5356 <ipL U
90-5355-A8 [ 119
90-6704 <ibL L
90-6704-AS 1.4 &1
$06-&707 <JpL uTr
90-4707-AS 3.7 v
90-6708 <10l T
$0-6708-A% [ 43
90-6710 <ibL wWF
90-56710-A5 &.1 L8
¢0-8711 <IpL LT
G0-6711-AS 34 35
on-56712 <DL UT
90-6712-A5 &b 75
S0-6714 <]pL WY
90-6714-AS 4.3 70
$0-6715 <DL U
Q0-£715-AS 2.0 70

4]

SAMPLE
PNL tOG# (a){ug/l) X Rec
90-5357 <DL
90-5357-A5 10,2 102
90-5358 <L
90-5358-A% g.0 85
90-8705 <plL
90-4705-A% 9.8 11}
90-6705 <DL
$0-6704-A8 $.8 %8
90-6709 <DL
Q0-&709-AS 9.9 144
S0-6713 <DL
90-6713-A5 102

10.2

----------

X Rec RPD (c)

{us/L)

¢.9 97 1.0

Instrunent Detection Limits ¢IDL) for water = 1.5 ug/L
Hethod Detection Limit (DL) for water = IDL x 2.5 = 3.75 wg/l
Contract Required Detection Limit (CROL) = 5 g/t

Instrument Detection Limit (10L) for soil in solution = 1.3 ug/L = 0.1 m/kg (calcutn:cd using average sanple size of 1.5 g)

Method Detection Limit (DL) for soils in solution = IDL x 2.5 = 3.25 ug/l = 0.22 mgll(g (calculated using average sample size of 1.5 9)
Contract Required Detection Limit (CROL) = 0.5 ug/g (0.5 mg/Kg)

{a) Analytical Spike (AS) = 10 wg/L
{b) Pre-digest spike = 25 ugst for B3, B& and BS
(c) RPD only calculated if both sarrple and duplicate are greater than detection limit.

BS

(ug}

ceo e

<DL
0.3

ELANK

----- se+ % RECOVERIES--=-=-

cerecnaas ceeBTeverrrcen  eseces crersBhoerrrecees [+ BS B4

SPIKE+SAHPLE SPIKE BLANK+SPIKE  SPIKE SAHPLE +  BLANK+ LeS
(ug/L) CugsL) (by  (ug/l) (ule) (b) SPIKE SPIKE  SAMPLE
<JpL 25.00 <1DL 25 0 0 106

6.8 10 7.3 10 122 123

ssesveene % RECOVERJES----- -

------------ B3--reovece  ectevciiccciBfecarcnrenn 13 BS 84

SPIKE+SAMPLE SPIKE BLANK+SPIXKE  SPIKE SAMPLE +  BLANK+ LCs
(ug/L} (us/l.) b}  (ug/L) Cug/L) (b) SPIKE SPIKE  SAMPLE
22.3 25 21.4 25 89 85 9
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B1 - WESTINGHOUSE CHAIN OF CUSTODY,
SAMPLE ANALYSIS REQUEST FORMS

AND PNL SAMPLE RECEIPT FORMS

BO1-001



PNL-ALO-051, Rev, D
Exhibit 1
Page 1 of 1

SAMPL c 0

Delivered by: [, STCetrcER Date/Time: Jjo [l Fo — 1300 Htd

Received by: Al &

Customer Sample Number(s): £gg . nS-5S5-€50

ALO Sample Number(s):_Gu -5 35¢€

1. Customer Chain-of-Custody Form: Present_s~— Absent

2. Additional Shipping Forms (list): RAS R Regues7 Fi® A ALY g

3. Custody Seals on Shipping and/or Sample Containers and their Conditions.
Present_L_ Absent
C:c)c,£5

4. Sample Tag({s) ID Numbers if not Recorded on the Chain of-Custody Record
aor on Sample Vial. N/A

Notes:

If Present, Condition:

5. Condition of Shipping Container (Verify that ice still exists such that
' samples are at refrigerated temperature).

K

7. Verification of Agreement or Nonagreement of Information on Receiving
Documents.
PGP

8. Resolution of Problems or Discrepancies.

NM]A

RETURN COMPLETED FORM TO PROJECT MANAGER

BN1-002



wr

£

...
-

Deljvered by: R\ STEFFLER

PNL-ALO-051, Rev. 0
Exhibit 1
Page 1 of 1

SAMPLE RECE 0

Date/Times /11 /%0 130¢ Hi

Received by: MiKkE LR/ E
Customer Sample Number(s):. . A g9-55-5S5- oug
ALO Sample Number(s): Qp-535 7

l.
z.

8.

Customer Chain-of-Custody Form: Present__z—— Absent
Additional Shipping Forms (list): ZAS .2 RQuesT FeRk A~Nlyn g

Custody Seals on Shipping and/or Sample Containers and their Conditions.
Present_s—_ ___ Absent

If Present, Condition:_<=/<_

Sample Tag(s) ID Numbers if not Recorded on the Chain-of-Custody Record
or on Sample Vial.

Notes: N/A

Condition of Shipping Container (Verify that ice still exists such that
samples are at refrigerated temperature).a Ie

Condition of Sample Vials. o/~

Verification of Agreement or Nonagreement of Information on Receiving
Documents.

A GR=e

Resglution of Problems or Discrepancies.

NIA

RETURN COMPLETED FORM TO PROJECT MANAGER

pRi—-003




(X

I

PNL-ALO-051, Rev. 0

Exhibit 1
Page 1 of 1
SA El 0
Deljvered byg _[9‘_ STEFF I.E‘Q Date/Time: 19/1//90 /3¢e Hre

Received by: pites JEIE

Customer Sample' Number(s):_ 6 9955 _65 .. ¢5afA

ALO Sample Number(s): Gp 5355
1. Customer Chain-of-Custody Form: Present_£—"" Absent
2. Additional Shipping Forms (list): PAS 38 ReQuesT Forz ANBliss
3. Custody Seals on Shipping and/or Sample Containers and their Conditions,
Present__£—" Absent
If Present, Condition:___¢) /< . .
4. Sample Tag(s) ID Numbers if not Recorded on the Chain-of-Custody Record

8.

or on Sample Vial.

Notes: fJu//q

Condition of Shipping Container (Verify that ice still exists such that
samples are at refrigerated temperature). d&

Condition of Sample Vials. o /<

Verification of Agreement or Nonagreement of Information on Receiving
Documents.
AGKe =

Resolution of Problems or Discrepancies,

MIA

RETURN COMPLETED FORM TO PROJECT MANAGER

LCL-004



) ., Westinghouse Hanford
' Campany

CHAIN OF CUSTODY

Telephon E_Oﬁ )373-313

. Jompany Contact. \!\/mnu S TJrompon
Sample Collectad by b_\l S ool

. FIXLY méd’”"ﬂ
Sample Locqtuons*n%@@-&zcjﬁ

pate /D /il [50 Time Qg47y 0800 09.5'0

Q-56-64 > WEUSITE /N e BeeA NORTH _oe 300 5»37'

lea Chest No.. LU O

L‘

Field Loghook and Page No. N = 28T~ ~

Remarks ! Eop nm}z.um« oF MENIETERS OF /MTEEEST SUPPORTING= %Ea_godﬂj

STATEMENT OF WORK, ! mog;{pmn/ hoe iz £8-33)

L

fill of Ladmg Na. A

Offsite Property No. ___AA

Method of Shipment _HAND Cnmeu SAME DAY 7o

32H PN LA aq ASL SAMPLE vm!

shippedto _ 325 ENL _( aspeniovt (300 Agen)

Possible Sample Hazards _MQMQ_MED WiTH e fNSTRUMaATS .

( kP et o CE  DOEING *T\amﬁpotz-.-pm'cnf)

‘J -
) 44- 58-55 - n=0

4

Sample Identification

-

2, 1= Linr gus(bhn e

,L:,_Aiuf\upm OF_200-R:p- bwmw*

A Xy

b44-556-65 - 4R

(\aﬁ‘)

L 600 ml. | n\ass watcf Q)LPJNLQL mmLu@tS ot ANloNSJ- 'rzmum

\“””Y

ta
LY

’ ,Q9-55-55 = o 6@75{

L g

S o 2ml,

oSS ok Avions r TRiH0uu

{ S0 ml. %{nss* Lot chinucal u ;
e | -ltr A

He Al

o, 3' I'! (:'H?[ : gafgg) nter : 2l HJ’}{ZJ; [iﬂ(ll(i(‘(
R

{ of C’ﬂ/& e (’ww:m:’

%

S of- Mol #rartwcmmmjnmaimar) £ pr

~—

o

bl ™ |

\
* . . Chain of Possession .
fAelinguished by: . Received by: AT Helf er Date/Time:
y: ) T ormpit /—f ¥ . ;g/nme/ 9 55 uféﬁd}?cb
; L 7 -\z:éﬂ//fé /90 5T hoed
7 i T
(2 55
!elmﬁ.nshe Received by: Date/Tima:
.quished by: Received by: DatefTime:

BO1—-00%

A-G000-407 (04/90)



o« @

i

_Macaived by W@%L,

Westinghouse
Hanfard Company

SAMPLE ANALYSIS REQUEST

PART I: FIELD SECTION

Callector _\)_ D . meholo

Company Contact 2.

0= BP- )

Date Sampled [_Q.U_L_Lﬂ()_ Time (284S hours

Telephone (519 ) 373 ~3618 582
AL

Sample

Number and Type of Sample
Number

Containers

Type of Sample®

Analysis Requested

NL99-55-4

L99-53-§.

I

:)n& '{"Q ] M{,@

!ﬁl.;mmm

[294-C5-5%

3 QMGM ‘—"‘T‘l%
2.8 NoOH: QN+ Free UMJ:DF:

DA Qﬂéjaad%fmlzm—? HMOB ozl *bg&m@a

n'--.\

.

R

S, /La-Lcu«_u%

Field Information** _gfgﬁgfaﬁu) ﬁuuf“fé) 3235 v o&&-ma‘m—-a—&)ua 47’930025”"

Lu:.,}’ p,./ ;A

i_ 11

Special Handling and/or s%rage \boe 2 0AssLe 1

PART II: LABORATORY SECTION

lysis Required

2/
Title @% ﬁé@é{» Date /?[{/@c)

ndicate whether sample is soil, sludge, water,

etc.

*"Use back of page for additional information ralative to sample location

BO1-006

A-6000-406 (07:89)



sssss

PNL-ALO-051, Rev, O
Exhibit 1
Page 1 of 1

SAMPLE RECETPT FORM

Deliverad by: g:/érzlé’/u Date/Time: /Q/g:/?o 28
Received by: M é//i(/, : cv—sn

& &
Customer Sample Number(s):_&74 -a&»“sa—-zzs‘ &56 ~55285 -c_zs" '07:3 dﬁﬂ" ;;-M\o
ALO Sample Number(s) 406703 20~ é?df g0 -/;703" ‘?/D ~( 70

1.
2.

3.

5.

Customer Chain-of-Custody Form: Present / Absent
Additional Shipping Forms (list):

Custcéy Sea!s@/éj’hlppmg nd/or Sample Containers and their Conditions,
Present___ L~~~  Absent______

If Present, Condition: ({;-49(9/]

Sample Tag(s) ID Numbers if not Recorded on the Chain-of-Custody Record
or on Sample Vial.

Notes: /lj '

Condition of "Shipping Container (Verify that ice still exists such that
samp1es are at refrigerated temperature)

TL2ED

Condition of Sample Vials.
&GO )P

Verification of Agreement or Nonagreement of Information on Receiving
Documents

By e~

Resolution ¢f Problems or Discrepancies.

U/

RETURN COMPLETED FORM TO PROJECT MANAGER

BC1-007



Company Contact. ). S Thompsan Telephone ﬂSOc{ R73-35:%
.’ SampleCollected by- Wﬁﬂ% Date i {1z [9p Time 1335 .
Sample Locgtsons 44- 50~-538 useia T L
<] .-/ s
lce Chest'N No.. -ML EpsitonsS Field Laghoak and Page No. _JHC-N - 23‘7 Qp 52-5%
Remarks s :
W&bﬁﬂ-/ AT LS g '
1l of Lading No. M Offsite Property No. __N A

-

. b Westmghouseﬂanford CHAIN OF CUsTODY
“ Caompany . '

Methed of Shipment Mmfdg}aﬁ PNL_ e (Reo pezen)

shippedto 335 PNL (4R -

Possible Sample Hazards MM#-}@! L A s, s

Sample Identification ... : -

G9-50-53 R - &35 " POO-BP- |

)

Chain of Passession .
; Recewed by FZ S Date/Time:
Vs 10/12./90 1350.ﬂm.a
i : ece by DaterTj
Y2 777 7. 1/0 5/ 1

‘elingtished b Received by: DaferTime:

‘nquished by:, Received by: Date/Time:

—

A-£000-407 {04/30)

BO1-006



./ Hanferd Company
' .

Collector {a3.5 -”mgmywnjﬁa-w

-
-t 4

i

Wastinghousa

SAMPLE ANALYSIS REQUEST

PART I; FIELD SECTION

Company Contact L. 3: "Themuasan

Date Sampled iD“a[ﬁoTlme 3‘55 hours

Telephone (G©Q) 373~ 3¢¢¥

L2o5P-1
Sample Number and Type of Sample . Analysis R ted
Number Containers Type of Sample ;ﬂ 3':; ;q‘l-:‘:_:_ ::‘ ;

RN

/

Field Information** &EQ amjaley J Iy .b-( /Wl i:z:idd ,:éﬁf_\ﬁ Tt oA o aa&s‘ (oo Lo ( i:oc.)
a- RP-|  RT /FS . i
Special Handling and/or Storage s A0 4 n Ohetledd
PART ll: LABORAJPRY SECTION / yy
Rerqived by 222 Zz éﬁg} e Titte ﬁﬁw (ML\ Date / 0A/Qc_/f;a
T .alysis Required {7
Indicate whether sample is scit, sludge, water, etc. A-6000-406 (07/29)
"*ise back of page for additional information relative to sampie location

po1—00h



-

Westmghouse Hanford CHAIN OF CUSTODY
Cornpany , "

‘ Campany Contact. JJ bﬁ/ﬁul S _)_}'LDmDS'On

Sampie Locations /19957 -5S-5S_uxd !a:,Zé- Neps £ bﬁx 200 AT

Telephone {509 ) 373-2p2F
sample Collected by- W. 3;‘ lll Qﬂgﬁ{@gkf&%g Date /O/IN/F0 Time 0252, %3S 0¥

vl

ice Chest No. _E;:_ﬁ;ln_n_'f_ﬂﬁ%fc_zﬁ&.&__ F;eld Logboaok and Page o -

Shipped to _y32A” JSW.'L Mﬂ&ﬁﬂ'“f /3&0 e

Passible Sample Hazards _ L8722 Lneli &Z 7 JMJ 6( _&M‘M

e - Sample ldentification .

~ (D ¢99-55-55- 073

/ SOOm/ Cleardlugs, wals aneors & trdrom

5_: z-w-m:,@(_ gg@ 2ol NeOH CMYFree OV
o~ .

3. /- | And HND ¥ Aade chenvends . /

- .J_/!ﬁ‘?_-ﬁ_ $= 078 ‘ Al Sempes
- /- e A oo (i, AL ;,um#e:a/ dﬁ-&b—;’ -

—2.87-2 0z S5

Fo _ ge
. ANVALYZED
@) 099-55-5%5 - oma os |
|1, Sopet., stenr stuss e, st \ we0mp./
- MMM,JJW' 2N N4 02, O sbGeeltf ARAM ETERS
o~ 3 [-Lla ponlsn Gl 222, SLrnd, HAMBJ prefeds v N aclioch grné culy OF
| L AT e -
(A!) MII’M:
237 ;UW.:._:L
Chain of Possession
Relmquashed by: R 5. 77)0m,o.fo?1 Recewed by: #L. 57/ DatefTime:
M/«/ P A /ons-/?o 09 IS ua.
aennqu@d by: W 246 %‘\’ 7—1me- .
: ,/" Ard _)//(] -~ /, '. ZS‘
telimquishedd(: Received by: DfterTifme:
linquished by: Received by: DatefTime:
A-6000-407 (04/90)

BC1-040




| @ Westinghouse ' SAMPLE ANALYSIS REQUEST
‘ Hanferd Company

=

)

PART I FIELD SECTION

Callector MJ:S .’rhomman / RZ . SHFR 2. Date Sampled 1O [15/90 Time agsa ’_hours
Company Contact WWend: j Y 'f)’LODl_ih(O N Telephone (529 ) 373-3¢4F ; 35 S

Sample Number and Type of Sample

Number © Containers Type of Sample® 6@0 Ay A Analvgyl;;q;?t d :
r@@Qéﬁ-B%—o?,a dee ot Zermen7 b %ﬁ )

| 5500 nd s (loar giass ludter, (LGNS v i hom U —
2 ). Ltors a,mberg@ wter, 2ml Na O ON »Freel)/ )
;z’; l@)d,méerg.zafs aJﬂJ‘:LL 2l _HNO> 5 gt ¢Mcﬁ@@l

(99 -A8-85F— o7~

Aot Samoie;
A - Idir  Odrarghact; Socd A, /éb%f’m&‘&d’) o T mE
_ i . i . ° 4 Arvm.uze.'b
3 L99-55-45 - 018” - — |_roe.
l,G00md alsar aéus (tir, Qn s KW h i 200804
PR 3 }=/i T;Z-Alﬁ /xm' . s 2ed N 0/'/}(’/1/“/;’4&’('4/ pParAmETERS
- 3 I &:tfr amw_Lg(_uJ QXTI ) 2 HVD3 - prorey i cdg/_o‘ CAlee Cads o
,.l\ \ ) ‘ A TEIRES T
' ~ / AN i (aee gtrtemdy
N < N\ 2 27 wpee Y|
~ . SR 4 z
NN _ Pl
= ~ AN
e AN / ™~ /
P e N
Field Information** DO/ ¥ (A IS TE) 200+ L2 ETEEh
PP /MTEZEST.
Spe;iVal Handling and/or Storage _SAME .D-ng DEL vﬂﬁ. ly,{ ,éﬂma {:ggey . 70 A5 9/1@ d.ﬁaoenrog_f#_
D ~4

LT e Ny S STRURIENTS .

PART II: LABORATORY SECTION

IAY) P
Pareived by ")7:/[ /j ﬂ&,\ . Title _@%WLE,_ Date 1445-,&——
P .alysis Required

»

dicate whether sampie is soil, sludge, water, etc, A-6000-406 (07/89)
Use back of page for additional information relative to sample location.

BO1=01i1




Recejved by:

PNL-ALO-051, Rev. O
Exhibit 1
Page 1 of 1

SAMPLE RECEIPT FORM

Delivered by: éWjA - Date/Time:_%)Aéﬂ&C)__Mg—
W 1 Ll |

Customer Sample Numher(s): (29 ~5A~8SD ~(0/), 5
ALO Sample Number(s):____ F.O ~&70 7

1.

—
Customer Chain-of-Custody Form: Present Absent

Addit1ona1 Shlpp1ng Forms {1ist):

Custody :Ij/ff/§bi?é?}§1122}i$¥§§;p1e Containers and their Conditions,

Present__ -~ Absent__ _ __
If Present, Condition: C;;CQilﬁ:)

Sample Tag(s) 1D Numbers if not Recorded on the Chain-of- Custody Record
or on Sample Vial/

Notes: ﬂ/ f

Condition of Shipping Container (Verify that ice still exists such that
samples are at refrigerated temperature).

Condition of Sample Vials.

SO0

Verification of Agreement or Nonagreement of Information on Receiving

Dncumer:;;Z

Resolution of Problems or Discrepancies,

IS/

RETURN COMPLETED FORM TO PROJECT MANAGER

BO1-012



N ‘-‘ggg;:gg,gﬂuse Hanford .. CHAINOFCUSTODY .
Company Contact lUM}’-{Q -T}'LD&U’#‘;OTL Telephone 373~ 2878
' Sample Callected bv A .’ N4 2 Date fO L1 /50 Time 4_0-’45'

Sample Loca_tuons v

lce Chest No.._MD-] F:d Logbook and Page No. -257-

R marks,;_éﬁ%cﬁmﬁ L8 Crofopnp o 25 D60~ 6P/ %«@m_gmm
Lier Bn2ensnz iy st 3y Hhs sty

8ill of Lading No. _/, /A Z Offsite Propeny No. _A/ Z/‘?—

Method of Shi pmentM%Wu

Shipped to 326 Py LA ATO2es (302 (/

Passible Sample Hazards & «z

AN Z
d . AN // ~

. " - L L. Chain of Passession
Relinquished by: L0, 5. Thom pPxon| Received by: K2 S A Date/Time:
2Rl O %7%/4 10/ /90 132
Rehnqulshed by, B Z A o %‘? // M Lfxre Date/Tjme: -
g
/M (/ &hufio  J24S
elmﬁu:shuﬁgy R’ecewed by: DaterTime:
‘.linquishcd by: Received by: DatefTima:

A-6000-407 {04730}

BO41-0143



b Westinghouse
..4 Hanford Company

SAMPLE ANALYSIS REQUEST

PART |: FiELD SECTION

Collector

S.Tho

Campany Cantact M&Fﬁmt

Z.Stefller

Date Sampled /0f)e /90 _ Time / OYS hours

Telephone (509 ).273-2%/%

Sample
Number

Number and Type of Sampie

Containers

Type of Sample®

Analysis Requested

1A9-62-61F /0/). 6

L, a= arte dir, b plun, |50l dnaliyods % 200-00-1_[Oram AT o7 T set]
L\ 107:1'_-,_'!“}0 muLg_H&‘UQ/ /
: < /
- ~C —
~ o~ =
e T //
@ .
- // N\
v /

-~

/

PART ll: LABQRATORY SECTIONA

‘hveived by ? 22 2 Ag ;éé,_f, e Title ‘@M&b&_—

I lysis Required

/
Date _@’M{L

Indicate whether sample is s0il, sludge, water, etc.

**Use back of page for additional information relative to sample location

Boi-014

A-5000-406 (07/89)



PNL-ALO-051, Rev. O
Exhibit 1
Page 1 of 1

SAMPL IPT_FO

Delivered by: é‘%&{%@/ Date/Time: /0//7’/?0 /0.'0 2.

Received by: /{i_i,c,(’,
Customer Sample Number(s):  &74—&4-55-/o( 69% 55 55 -02Y
ALO Sample Number{s): ﬁ?/‘? <l 70X Qﬂ"é’?O?'

1. Customer Chain-of-Custody Form: Presentz Absent
2. Additiona Shipping Forms (1ist):
Sily e |
3. Custod¥/Seals on/Shipping and/or Sample Containers and their Conditions.

Present_L Absent

If Present, Condition: c15219zﬂﬁ5’

4. Sample Tag('s) ID Numbers {f not Recorded on the Chain-of-Custody Record
or on Sample Vial,

fotes: A\) %

5. Condition of Shipping Container (Verify that ice still exists such that
) samp]efs__‘ar'e at refrigerated temperature),

_L-

6. Condition of Sample Vials.

OO0 P

7. Verification of Agreement or Nonagreement of Information on Receiving
Documents.

NERLE.

8. Resolution of Problems or Discrepancies.

W

RETURN COMPLETED FORM TO PROJECT MANAGER

221010



. * ) Westmghouse Hanford _CHAIN OF CUSTODY .
* Company :
Q Company Contact. [ ps. ﬁbnumn Telephone (’J’Dq \373-38/F
Sample Collected by Y }.5 "I\ Date _[f)/ lj/QO Time _ . &

Sample Locations
Ice Chest No.,

Remarks x| .

Bill of Lading Na. A/{

Shippedta __¢
C? Possible Sample Hazards

\-/

~. N~
. ™ » .. Chain of Possession . \
Retinquished by: ALS. TR0 [Receivedby: = A2 744 %A DatefTime:
- A7 LTl oN1/90 000 Ao
Relin shed by; Regefved b // CatefTime:
Az:é/]/ 7// M/i (it /D/ 7/@ (902
linﬁ'mshqcﬁ(y. Received by: Datemrne
Relinquished by: Received by: Date/Time:

RO1—-014:




[
LIy

£

Delivered by: \_/57%{_; /é/l—) Date/Time: 44742 % Vi) éé;f'-5>
s

Received by:

PNL-AL0-051, Rev. 0
Exhibit 1
Page 1 of 1

SAHP ECE OR

==V # paclee

S0

s Sord
Customer Sample Number(s): "»-:“7?‘645-'55'“/25: /26K {F9~52 '5'7"/2?; /125
ALO Sample Number(s) 7" 670, D0 471) GO-67/2 FO7/3

1.
2.

3.

5.

Customer Chain-of-Custody Form: Present _44 Absent

Additional Shipping Forms {list):

/
CustodylSeals on/Shipping and/or Sample Containers and their Conditions.

Present___{éibsent____

If Present, Condition:___Zoro070

Sample Tag(s) ID Numbers if not Recorded on the Chain-of-Custody Record

or on Sample Vial
Notes: W

Condition of Shipping Container (Verify that ice still exists such that
samples are at refrigerated temperature).

ZLED

Condition of Sample Vials,

(B00/)

Verification of Agreement or Nonagreement of Information on Receiving
Documents.

Resalution ofyf’zﬁ]iﬁr Discrepancies. .

RETURN COMPLETED FORM TO PRCJECT MAMAGER

B01-017
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EA " Westinghouse Hanfard CHAIN OF CUSTODY .
* Comgany , . T

Company Contact. 10-S. jhomrbcﬂ Telephone (30T 13- 28

Sampie Collected by u2.S: TNOMOsw A [z Stfier Date Y0 1R\ FC Time /047 047

Sample Lacations _1p@2-85- S5 1 sethsitr . Nottn of sco@eT (30p- 00-1)
Ice Chest No.. ‘SLEE}M" r)cu.:o,ecr{g( Field Logbook and Page No. JOHG-N 2872 & 6B

Bill of Ladmg No. N “ Ofsite Property No NA
Method of Shipmant hamd 0arne b =22<AN LR‘ES imdau MV@’Z_{ by !15?. M

Shippedto __9a5 INL LA { U ’
Possible Sample Hazards __/LONQ bh(ﬂ(?(ﬂﬁd wrth QQM WSHLLNM\J{'S

/ W Sampie ldenuﬁcauun - o -
D) 44 ‘55-65 - J2 .

. é
o ‘ : ' ¢ 2{—&,’49“ 4 1l

T~

. o
Chain of Possession .
| Received by: A Z AL fo Date(Timae:
/ J_aczé 10419 /50 130
/ DatesT]
S Olelo 1235
Recewed by: Daﬁrl'ime
linquished by; Received by: DatefTime:

A-6000-407 (04/0)

RO1-018



¥ _ Wastinghouse
‘.« Han{ord Company

SAMPLE ANALYSIS REQUEST

PART I: FIELD SECTION

Cottector _WJ)- S /hnmmm\ QE%@?UUU

Company Contact _1 LS /F\m"x.hin_ ,

Date Sampled }0{/8 /G0 Time {047 hours

Telephone ( 409 )} 373-3% ¢ 1047

aﬂr:\‘:eer Number:::r:ri‘&?‘z:f samele Type of Sample* Analysis Requested
) eA7-55-83- 12 |
1, A< Mﬂma{ﬂd—i Akl ! /)Até?,/jb{mﬁ’g% ﬁg—/z’;ﬂ—( ﬂéﬁ YWYy
¥ D ' 244 EP‘ ke ““%‘M
._L)_é_-wm__.%géa&.r&g_%ﬁgﬁ“ . 2P ] fapaavneTie
. N -~
) \ /
. v 7 \ . / '
\ /
- . \ WD ol /
. =
: = A
- _ ~_
— - ~_
- - < AN <
A
— <
[/

: .4"1’;1 /J:z_

a0 L7
Raraived by ﬂ/ﬂ L

PART il: LABORATORY SECTION

Tive XL P ot

T .alysis Required

L
Date _/ 9{/ s f/ ‘2""’

‘ndicate whether iample is sail, sludge, water, etc.
*Use back of page for additional information relative to sample lacation

BO1-018

A-6000-406 (02/89)



" Waestinghouse Hanfard  CHAIN OF CUSTODY
+ Company

Company Contact, WS- -rhmbm/ Rz, Stilluoe  telephone (509) 573-3/64

sample Collected by’ A S 'Wlnmrn@ﬂ./ﬁz S(e&-ﬁ@-r 10019 190 Time Q20 Q;gtkf ‘ -
Sample Lacations lQQQ-‘f);l"JT mau MJGL, NoGhTED00 ST (EOO-bQ-ﬁ ‘

Ica Chest Na.. -Field chbuok and Page Ne.

il of Ladmg No. __ M. A Qffsita Propearty Na.

Memodofsmpment,_&mdc%,_mgamd_bﬁ E7e /—ﬂﬁ /mv_/x@_]__
shipped to IS PN LAR. /

Possible Sample Hazards W_%_Fjﬂﬂ LI/ STRUMENTS

7

7/ Sampleldentilication .. ' . -
95 -6'/-123 /-[ﬂl e :

J

'2 200-AP=

-~ 3 iy Chain c;l Possession
Refinquished by: £U/-5- 771«07)%-!0'» Received by DatefTime: .
W@&/ A7 /,2'/ / OI ‘i/ 722) 2925 Mia .
Relinquishd#d by: Receiya /W Dateﬂ"
7 / r ﬁ [Z.35
‘elinqm!ﬂed by Received by: Daé ridde:

linguished by: Received by: Date/Time:

A-6000-407 {0230}

ROL—~0R0



Westinghouse

Hanford Company SAMPLE ANALYSIS REQUEST
.-'/ . PART 1: FIELD SECTION
Collector 13- - ﬂwmpson }PZ Steffiecr Date Sampled [Dllq'[gg Time 88/& _ hours
Company Contact 10,5 Thompson Tetephone (909 373- 2% 1%

Sampie | Number and Type of Sample : .
Number Containers Type of Sample® Analysis Requested

LAA-52. 57— |22

| 2:-Ldn, o0lsarngfess; u&,ﬁ&ﬂf?&gﬁa&@ﬁ 5.0737‘\7&%*

3) _Lpgﬁ;ﬁé-ﬁ'? 125

Mg

f Se0md. mmc{’/ ] LUM:MLOM"!’&W : ) ge-P- 1
Y A QMCJ&AA/'_UMJ('M;IB_:P_M,OF{ GNLK{'eeC'A/ > Lonametes
- 5) i ,(’,J.MJ Gunedauy B0 gad HND, rutada Q!me&ﬂﬂag%ﬂw
" - > ﬁﬂ%,alﬂ_aj____ﬁgﬂ-ﬂ____

L —
~ \-._ ' / .
x. _ | \ 2D / ‘ A

e el
: / \
e _// \

e \
_ / : \

Field Information** T i ol _ARs REO-RP- | @m@[@ 57
Bliiatl ZwMWﬁuM)aﬁ v

Special Handfing and/or Storage »J/lmz.z Aoy Cafwtrn. L 325 L Lak. (/Q,M Q/LL@&J )
o ermente,

wﬂ ingdioatrd \m (lu.zd

PARTII LABORATCRY SECTION /2

. 1.
fiacgived by Wﬂ/ V/é/’bi___.——- Titie ('407-7{7 O@ML/- Date 4’?” f/ 4‘9

"I*' .alysis Required

Indicate whether sample is sail, sludge, water, atc, A-6000-406 (07/85)
Use back of page for additional information relative to sample location,

.« e e BCA~02Z4

“*-ts
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PNL-ALD-051, Rev. O
Exhibit 1
Page 1 of 1

SAHPLE RECEIPT_FORM

Delivered hy: \5’?;/4!4/!/ Date/Time: /01/2?;/?0 /5’3‘?

Recejved by: __4( . -
Customer Sample Number{s):_ (%9-63-$7-/T3 ‘LGW‘SS-’S?'/S—O
ALO Sample Number({s): ?0 (o7 lL FO—L7/5

1. Customer Chain-of-Custody Form: Present I/Absenl:
2. Additiona) Shipping Forms {list):

LS
%w/ %@1 Aileyers
3. Custody“Seals oW/ Shipping and/or Sample Containers and their Conditions.
Present__ (-~ Absent

If Present, Condition: 00/0

4. Sample Tag(s) ID Numbers if not Recorded on the Chain-of-Custody ﬁecord
or on Sample Vial. - .

Notes: /V/?"

5. Condition of Shipping Container (Verify that ice still exists such that
‘ samples are at refrigerated temperature).

Ped Sﬁ%}

6. Condition of Sample Vials.

EOOD

7. Verification of Agreement or Nonagreement of Information on Receiving
Jocuments

8. Resalutinn%lems or Discrepancles.

" " RETURR COMPLETED FORM TO PROJECT MANAGER



® .
v LU
o ) Westmghouse Hanfnrd . CHAIN OF CUSTODY.
< * Campany ,
Company Contact._11).5. ’TthOS&)&U ( Envif. ge?fzas o Tefephone ‘C:gz! 373-235¢ 8
._/ sample Collected by L. Thohpoon Bate o lasleq Time /40

sample Locations _LF7=-52-57 Lue.LLauC‘—-a M)O? o260 £A13 T')
lce Chest No.. "Si.u.,u.o;,- PR L gl Field Logbook and Page No, JUHG-N -287-2- % .

Remarks

Bill of Ladmg No. __NA - Offsite Property No. A/A
Method of Shipment M&A?M&lu&aﬂl L I DS AWVE ;«-&-
Shippedto _ 328 WL Lol (G50 Aes) : < .
Possible Sample Razards _ 2 E20 e [ 10 2Ll ga,:gz %;ﬁg‘a 2l i T
( ’ . .

Sample {dentification ... o -

~  |D699-52-57-153
Uid pa Cogd g Y

- . L Chain of Possession .
flelinquished by: 5. Wﬂflﬁ-ﬂeceived by: £z f/é/ﬁ%;- Oateﬂ'ime:

25 L =2 M //70 18220

lehnq/ nshed%/ Recewed by: D/ 1e/Times

..inquished by: Received by: Date/Time:

A-5D00-407 (54/90)

BOL-0:



i Westinghouse ‘ '
_ Hanford Company SAMPLE ANALYSIS REQUEST
.J PART |: FIELD SECTION
Callector L)\) S T}mn\,pSOrL/ R-Z. ?tn:mm’ Date Sampled _JQLanﬁQTime (/59 _ haurs
Company Contact _(LA)- S. %m?S&h Telephone (S09 1373-3818
lizr;ﬂ:r Humbes ;r;?‘:’ay;ﬁz;f Sample Type of Sample* Analysis Requested
(A-53-5T- 153 1 | A-Lubin, 0lodralaghs Do Gu‘m.f.uma Y 200 BF ‘r’mm@am
T 19 .
N SnTte A 1 a1 %f : JHEals
\ -
T _~
S ~J
P~ ~
o /
- PN
e .
T = .
- e ~
- / / \\
- ‘_‘/. \
— ~\,
¢
Special Handling and/ar Storage _Jdamdatl ota.,e_ ,OM'CD 335 AL _LAR ?{CHJ
THe

Aot , .

ROi~-24

(M/LLW
A9 o s Y PARTU: LABORATORY SECTION s
[ —— M
J‘laceiued by ///m /%\.. Title ( éz '@ zf,f 62.1@6(/ Date /J/MA
- 7

.alysis Required 4

ndicate whether sample is soil, siudge, water, etc. A-5000-406 {07/89)

Use back of page for additional information relative to sample location



&

\gestinghouse Hanford , _ CHAIN OF CUSTODY

ompany

Company Contact. MJ S. 221 QQ;TQ.S&EI l;fz'zzu'c Aep é&gzgéeg)'reiephone [l 3-3p¢

.’ Sample Collected by (1), S, ZHonyisar Date _{0/aa/90 Time /335

Sample Locations 99-55-55" -::_Lu’l’zulef /1/ etlh 92 300 pam

Remarks

Bill of Lading N A 0”‘4: Property No XA

Shipped to __dedS ¥ AZ- Lot Q@ Ared )
Postible Sample Hazards /L8720 L L)Laf.r.@,a«'t:_‘/ wWzZh )fc.e,(a/ é)aMu_E

£99-55-55- 55

z, M,_«,_cemgzw JM@%M/?M@- %@Aﬁ_ﬁ%

) ‘ ' Sample ldentification . -

7 (&)
Ice Chest No..__! '5@12;/ y 90’(—‘1 G,m}-?su Field Logbook and Page No. {HHC~1/-2 57~ 3—-—%7fh7:1'-
g s T ¢ , ; g‘z i 4 2 :

Chain of Possession

Received by: AL 5757?.%;- DatefTim
A 2 7 A?a/?o 1405 Aha
i ﬁ- o Date/Tim
_ - %u &z, @D (S
elmqﬂ{shedhy% Raceived by: D tem a:
i..nqutshed by: Received by: DatefTime:

A-6000-407 (08130}
B UJL_‘O&-'-" :

Method ofShlpment_L_/L_.AnJ_M_A & Lm.., ASeL. \SMI«%: M—MM%)

-




I
Wastinghousa .
. @ Hanfort Company SAMPLE ANALYSIS REQUEST

*

PART 1: FIELD SECTION

Collector _M[S Thonwneon /R. 2 Steller
Company Contact UJenQLq S. ’Th,@mp‘:’m( P

Date Sampled _fO/22 /9 0time (335 haurs
Telephone (5799 V37,3~ 387§

Sample Number and Type of Sample . '
Number Cantaunersh° Type of Sample* Analysis Requested -
(39-55-99~ |50 - "’;' ] | .;J-g,gi; ( Q;_z_-._g%@ﬂa.dz ol Anglesain dr AOOBP-!  FAndmniTias
: ~— ?émm?@géﬂ%hzgzgmg)
-t

// \
/ \
-
field Information** g r{eq a (g
37 Snlriso? (e ptatoreind dlwwou- \-9(&4_) e BL- ) z?::/,cs

Special Handling and/or Storage w GJLAJ-&A«I

D‘)\_wuf-t.e.n_a centi M'_‘&. ﬂif .
a0, 'P/i/AL F Al A 4.____‘_./. als ;

Lt (AA JA‘ i

PART Il: LABORATORY SECTION

J’Mceived by 4/ ///7/ M/(_/

Vi P
Title %i(/ O{ZK&Z/ Date Z;”/LZ/ZB
dlysis Required

ndicate whether sample is soil, siudge, water, etc,
*Use back of page for additional information refative to sample lacation

BO1-026

A-6D00-406 (D7/83)



Attachment 6

Pacific Northwest Laboratory, 200-BP-1, Parameters of Interest

Data Package 3



300-BP-1 SUMMARY TABLE
_aboratory: PNL-325
3DG #: Report 3; Rev 0

JARAMETERS OF INTEREST - soil
sample value/qualifier

Parameter DL E33-38-006.2 E33-40-008
ANIONS (ppm)
nitrite 0.2 <0.,2 <0.2
nitrate 0.2 0.6 0.9
phosphate 0.6 <0.6 <0.6
sulfate 3.7 6.3 15.0
N (ppm)
total 0.1-0.4 <0.1 <0.1 UJ .
free N/A NR NR
GFAA (ppb)
Sa 1.3 <1.3 0J <1.3 UF
Bi- 4.3 <4.3 UJ <4.3 UJ

NR not reported and/or requested

111 sample numbers begin with 299- prefix

2



| 200~BP~1 DATA QUALIFIER DEFINITIONS

uJg

7 3

PR —— Y R e e ] - —— — o — ——

The material was analyzed for, but was not detected above the level
of the associated value. The associated value may be the Sample
guantitation Limit (SQL) or the Detection Limit (DL).

The associated value is an estimated guantity.

The material was analyzed for but was not detected. The associated
value is an estimate and may be inaccurate or imprecise.

The data are unusable.
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46 PR Bl

Westinghouse
ranfard Company

0SH RCRA LEVEL C DATA ASSESSMENT

DATE o1 /12 /91 SAMPLES/MATRIX - O-0B
all Sc--upl.n.-""-'r -
REVIEWED BY _Q:a_lyg?l begiee oitn. E33-38co0G2
LABORATORY PN =325 o 2;?‘-‘1 - ~woth soil]
Ple » X

CASE # TPP =172,

s06 + Heport?: Rov O

Pelon rwelers of

7- \
8.
9.

inferest DATA ASSESSMENT SUMMARY
QUALITY CONTROL CHECK ANALYSIS Apions  Cillctel) GFAA
1. i el X O
2. _Meteix épl"k"— O O M
3. TDquhgggkg aﬂnaJ%LsZJ' O O _
4. Methed Blouks o _O
5. Colibeodions foubral SH. O _O
6. Olrey O ~See cdlochh——0= —

S
.
_O

10.

0 = data had no problems
X = data qualified due to minor problems
M = data qualified due to major problems/some data may be unusab]e

OVERALL ASSESSSMENT: e B SP" ke recoveries ue,ry_(_ JAM
all resulte o.o:;gp{' o ble. D/a?u-ml ficothon

NOTES: mnoms——

o Refer to the corresponding attachments for explanation of any problems.



. RCRA_LEVEL € 0QC

Name Date o:‘// 2_'/47/

QC Check: -If’o./cflm-c/-, +/ a0 1 .

COMMENTS: Anicn-s - ol Lo ldi ' ire +
CN -~ haldf,ﬁj 4, exceedod b}, 4] Amf,g A 29-E2P- o~ OC8
GFA A~ ' ; ;
1y ACTION: Qf;é&( "fi‘ cessocteded regulte as pa.c
™~ OSM gg?_d.a_hm.r
oy
samplie ¥ constituent value/qual sample # constituent value/qual

" .chf-é-zs'—qo-.oca N <o uT

-1

o




. RCRA_LEVEL € 0C

Name JA (2cc % 2@ Date J/Lz_l/‘)l
Q¢ Check: Matrix %&L&
COMMENTS: _Aniops — «=ll recoveries uaitun acc.gp_-f&kh

re.mge ('28 bo 98 e raﬂrgf-')

LN~ all ecoveries ehoeen 97 Q-u_d__M_,._d__PCQ@_LQ&LL
GFAA - ":]& E sglll-a. recoveries wery o © Se. QQ! 4ieal
recovecies loed

3 ACTION:
™ _%_)L&.ZLQ_.-_&:L&L&LMH‘I N
— OS5 M q.,u de livte s
e
sample # constituent value/qual g_gmplqe# constituent value/qual
. GA~A .
._qq -£33-40-008  Se <L UT | -len Sprke recovencs &
B) <DL UTT | 4y be result of interfereinec
1 < I1DL AT ke rownd cecstiawny
- £323-28-006 2 Sa. bec kg rownmad carr
. @ £s3 B < |DL T J
N




RCRA LEVEL C QC
Naine O'A_L_Lﬂ.rc,ln // Date 0'{!1{4!

QC Check: -Dugpl.gg/gg" e Anolysis

CoMMENTS: o Nions = aell RPDYS Less tHhown 11.37. dhare
aP'pl;CD\bLl_; po probless
CA = both sample t@p_g@&aﬁmm_mi#m N/A

GCEAA - all cgéiql.‘%&_ RPDSs ok _'

ACTION: M@t

sample # constituent value/qual sample_§ constituent yvalue/qual




7 3

-

Name

RCRA LEVEL € QC

pate _ol /12 (5|

Q¢ Check: B lomle av\acl:u’./(‘

COMMENTS: _ﬁmns‘-hm{(‘amw\qﬁﬂ. @gied e lghk
_(.M ne ﬂ?;kél.‘.‘![ﬂﬂ!-tr:i dgiedgd l:& QN btanh

GFRAA - o mmm&dq@w

ACTION: 1O 11 R
sample # constituent constituent value/qual

va!ue[glia] sample #




RCRA LEVEL C OC

Name &% TA lgﬁrcl—\% Dategb_?_@_j___

QC Check: C_c.“[g(dioms‘ /CqW"ml Shod
COMMENTS: Aniwns— all séd AR betrdeen I3~ 16975 : no DroLLamr

ol allles cecosscion ccceptells,

alibretio utcol AR

ACTION: p1o p152—

sample # constituent yalue/qual sample # constituent wvalue/qual
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RCRA LEVEL C OC

Name JA Lercb\/% Date _ch !J_z ./‘tl

QC Check: CHlg,r QC

COMMENTS:: — ol cecunl - cred

no ewnale, sy 're

ACTION: toetn

sample_# constityent value/qual sample # constituent va]ueﬁgya]
o of &



INTRODUCTTON -

This data package contains the results obtained by Pacific Northwest
Laboratory (PNL) staff in the characterization of samples for the 200-BP-1
Groundwater Analysis Project. The samples were submitted for analysis by
Westinghouse Hanford Company (WHC) under the Technical Praject Plan (TPP)
16772 and the Quality Assurance Project Plan {QAPjP) AL0O-001. The analytical
procedures required for analysis were defined in the Test Instructions_(TI)
prepared by the PNL 200-BP-1 Project Management Office in accordance with the
TPP and the QAPJP ALO-001.

The samples (Table 1) were submitted with the appropriate WHC Chain of
Custody (COC) and Sample Analysis Request Forms. The samples were delivered
at refrigerated temperature to the 300 Area, 325 Building 200-BP-1 Sample
Custodian.

The requested analyses for these samples were the parameters of interest
in the WHC SOW. These parameters of interest are; nitrate, nitrite,
phosphate, sulfate, cyanide, free cyanide, selenium, bismuth, total alpha,
total beta, cesium-137, cobalt-60, ruthenium-106, plutonium-239/240,
plutonium-238, strontium-90, technetium-99, total uranium activity, and
tritium. Weight percent solid was alsa determined for sail sampies. All data
are corrected to dry weight except where otherwise stated. The quality
control (QC) requirements for each sample are defined in the test instructions
for each sample. The QC requirements outlined in the procedures and requested
in the WHC SOW were followed. Sample duplicates, methods blank, matrix spikes
and matrix spike duplicates were analyzed. A1l QC data that exist are
included in this Data Package/Report.

The data in this package are reported in separate tables (Tables 2
through 14) for each analyte or method. Four appendices are provided; one for
Test Instruction, one for Chain of Custody, Sample Analysis Request Forms and
Sample Receipt Forms, one that contains the primary inorganic analytical data
and one that contains the primary radiochemistry analytical data.



CERTIFICATION STATEMENY

I certify that this data package is in compliance with the terms and
.conditions of the TPP 16772 and PAPjp ALO-001 for completeness. Release of
i.jthe data contained in this hard copy data package and in the computer-readable
,, data submitted on floppy diskette has been authorized by the Project Manager
_or the Project Manager’s designee, as verified by the following signature.,

fioe
[N .

L f;. O Blen L Y
" 7 " B. M. Billespie Date
200-8P-1 Project Manager .

gualjtg Contro)

... . L certify that I have reviewed all data in this report/package for
" completeness of the QC data and far compliance with project QC requirements as
¥ defined in the TPP 16772 and the QAPjP ALD-001.

E}i&%é ’/ 8’/?/

. L. Daniel Date
—_— f”f PNL ACL Quality Representative
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TABLE 1: 200-8P-1 Sample Numbers

WHC Sample Number PNL ALO Sample Number
299-£33-40-008 80-7060
299-£33-38-006.2 +90-7061

4

Sample Type

Soil
Soil



!

!
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INORGANIC DATA TABLES



TABLE 2:

WEIGHT PERCENT SOLIDS SUMMARY SHEET

in PNL~ALO-504.

_ SAMPLE DUPLICATE AVERAGE SOLIDS

~ SAMPLE ID# PNL LOG# WT % WT % WT %
299=-E33-40~008 90-7060 93.86 93.52 93.69
299-~E33-38-006.2 90-7061 96.96 96.74 "96.85
* Weight Percent Solids were determined following the method outlined



ANTON ANALYSIS RESULTS

The samples and their accempanying QC samples were prepared by procedure
PNL-ALO-108, Aqueous Leach of Sludges, Sails, and Other Solid Samples for
Anion Analysis. The sample solution was then analyzed by lon Chromatography
(IC) according to procedure PNL-ALO-212, Determination of Inorganic Anions by
Ion Chromatography. This method is comparable to EPA method 300.0. The total
analysis was performed in building 325 in the 300 area.

The data are listed in Table 3. Analyses are listed on four separate
tables, a table for each analyte. The data are reported this way to allow
review of sample data, duplicates, blanks, matrix spikes, RPD and % recoveries
for samples of each analyte. Data results are reported as dry weight (i.e.
converted from weight % solids).

The mean % spike recoveries (sample + spike, matrix duplicate spike and
blank + spike) and their standard deviation (SD) for this set of data are as
follows:

REC + SD_(%)
NO2-N  96.3 1.9

NO3-N 94.1 3.1
P04-p 83.6 3.6

S04 84.1 11.2



Upon review of the nitrate and sulfate soil analysis of duplicates the
Relative Percent Differences (RPD) of the duplicate values are:

RPD
NO3-N 10.9
S04 11.3

The values varjed due to heterogeneity of sample matrix. The concentration of

the other soil analytes was below the detection limits, therefore a RPD is not
calculated.

The requested hold time maxiumum for water analysis of anions is 48
hours from sampling to the time of analysis. There are no hold times
associated with the analysis of soils except that the analysis of anions be
performed within 48 hours of the aqueous leach of the soils. A1l leaches of
soils were analyzed within the requested hold time.



TABLE 3: AWION IC ANALYSI> SATA

RITRITE  (WOZ-N) -
SDL1D SAMPLES
TR vuarenfBevssnransn veeveerorcnlliceatcices ecsccccas % RECOVERIES-~=rreeea
¢l cz €5 EPIKE+SAMPLE  SPIKE DUP+SPIKE SPIKE 3 té [#1
. SAMPLE  SAMPLE DUP BLANK ANALYSIS ACTOAL ANALYS1S ACTUAL SAMPLE ¢ DUP+ BLAKK+
SAKPLE 1D¥ PAL LOGE  (mg/Kg) (mp/Kp) RPD {vg} (rg/59) (ss/kg) (np/K9) (ma/Kg) SPIKE SPIKE SPIKE
299-£33-38-006.2  90-T05D <b.2 <D.2 KA
259-E33-40-D0B o0-708% <0.2 <G.2 A <0.2 21.3 .7 0.6 1.8 8.2 P45 95.1
Detertion Limit = 0.2 mg/Kg
Hote; RPD (relative percent difference) only calculeted when both semple and duplicate results sre »DL.
Corments: Jf all spike recovery calculations are normelized relative to C4z100X, then X spike recoveries for
€3 snd C6 are 102.2X and 98.3%, respectively.
o *asreremnnsa LR T Y T, amsssssevasas g T L L T T T R T Asessssaw e LA L L T R T -
TABLE 3:  ANIOK )L ARALYSIS DATA
KITRRIE  (HD3-W)
SOLID SAMPLES
’ ) P o SO, ssrssrscersfrvreorsne sessces v % RECOVERIES-s-vvenmv=
(4] cz cs SPIKE+SAMPL SPIKE DUP+SPIKE SPIKE c cé c4
SAMPLE  SAKPLE DUP BLANK ARALYSIS ACTUAL ANALYS]S ACTUAL SAMPLE « DUF+ LAKRK+
SKMPLE 0¥ PHL LOGH  (m5/Kg)  (mg/Rp) RFD {ug) . (m5/KQ) (mg/Kg) (mg/¥g) {mg/K9} SPIKE SPIKE SPIKE
299-£33-3B-006,2  9D-7050 0.6 «0.2 KA -
299-£33-40-0D8 90-7061 0.9 1.0 10.9 «0.2 16.0 16.1 15.7 16.2 93.7 1.2 7.3

Detection Limit = 0.2 mg/Kg
Wote: RPD only eslculated when both sample and duplicete results are »DL.

Coments: If all spike recovery calculations sre normalized relative to C4=100%, then X spike recoveries for
L3 and £6 are 96.3% and $3.7X, respectively, ,
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( TABLE 33 ANION 1C AWALYSTs wATA

PHOSPHATE  (PO%-P)

SrascesrsLsas s EEn A En.

SOLID SAMPLES

rraenssnprtbbrbba

cocceeccecotBreencason  arecesescsaffeonesenrs  seerreces ¥ RECOVERIES--os+----
3| c2 €5  SPIKE-SAMPLE SPIKE  DUP+SPIKE SPIKE t3 cé th
SANPLE  SAMPLE DUP BLANK  ANALYSIS  ACTUAL ANALYSIS  ACTUAL  SRMPLE+  DUP+ BLAKK+
SAMPLE 1D# PHL LOSH  (n5/E9)  (mg/Kg) RFD tug) (rs/s)  (wa/Kg) (rafkg)  (mg/Kg)  SPIKE SPIKE SPIXE
299-E33-36-006.2  $0-7050 <0.6 <0.6 NA
299-E33-40-008  §0-7051 <0.6 <0.6 A 0.6 18.8 3.3 19.2 23.3 80.7 B2.4 87.7

perection Limit = 0.€ mg/kg
Kote: RPD only calculsted when both sample snd duplicete results are >DL.

Comments: If all spike recovery celeuletions are normzlized relstive 1o C4=100X, then X spike recoveries for
€3 and C6 are 92.0% and 94.3%, respectively,

L R N L L T T R L S T rossmm -

TABLE 3z AKIOM JC AKALYSIS DATA

SULFRIE  (504)

sesssrscsnsfBecrccrsre  ereerssrcorfhonrresecs  suercesee X RECOVERIES-v---s==-
c1 c2 cs SPIKE+SAMPLE  SPIKE bUP+SPIKE SPIKE 3 te (2]
SaMPLE  SEMPLE DUP BLANK ANALYS]S ACTUAL ARALYSIS ACTUAL SAHPLE + DUP+ BLANK+
SAHPLE 1D¥ PHL LOGE  (mgskg) (me/Kg) RPD (ug) tnp/kg) (ms/Kg) (mgrkg) (me/Kg) SPIKE SPIKE SPIKE
299-E33-38-006.2  §0-7050 6.3 <3.7 HA
299-£33-40-008 90-7051 15.0 16.8 11.3 <3.7 7.7 71.3 70.9 71.5 78.3 76.9 97.0

Petection Limit = 3.7 my/ig
Kote: RPD only calculated when both sample end duplicate results are »DL,

Coments: )1 all spike recovery calculations sre normalized relative to [4=100%, then % spike recoveries for
C3 and L6 are BD.7X and 79.3%, respectively,



CYANIDE ANALYSIS RESULTS

The samples and their accompanying QC samples were prepared by procedure
PNL-ALO-270, Total Cyanide in Waters, Solids or Sludges. The methodology is
comparable to CLP SOW 788 Method 335.2 distillation and colorimetric technique

for the analysis of cyanide. The analysis was performed in building 3720 in
the 300 area.

The procedure, PNL-ALO-270, did not reflect the correct CLP standard
preparation guidelines (section 7.3.2.1 and 7.4.2.1}. The analysts made a
deviation to the procedure and used the client requested method, CLP SOW
(788), method 335.2, for the standard preparation {page D-76). An Interim
Change Notice (ICN) to the procedure is in the process of being written.

The sample results were below the client required detection limits of 10

1 mg/Kg. Sample results are all below 2 ppm; therefore free cyanide analysis
was not required.

Upon review of the sample spiked daté results, the mean recovery is
97.0% with a standard deviation of 0.4%. The mean recovery of the fLaboratory
Control Standard is 90.5% with a standard deviation of 2.3%.

The general Envirconmental Protection Agency (EPA) hold time for total
cyanide is 12 days. The hold time was inadvertently not met for one cof the
samples but was met for the other. There is no known impact on the results of
the late analysis date as the cyanide concentrations are below the detection
limits, and samples are preserved in basic media. The LCS standards were
acquired from EPA in April of 1990 (six months prior to analysis) and are in
basic media and produce satisfactory recoveries (mean of 97%); therefore the
late analyses of the sample is unlikely to have any impact on the results.

11



SOLID SAMPLES
4] 62
SIMPLE SEMPLE DUP
SIHPLE ID¥ FRL LOG¥ (mg/Kg) (mg/¥g)
299-E33-40-008  90-7080 (a) <01 UT  «<D,%
299-E33-3B-005.2  90-708% «0.1 <0.1

TABLE & TOTAL CYANIDE AMALYSIS DATA

G5 sermsresenefZrrenrerce
BLANK SPIKE+SAMPLE  SPIXKE
RPD {ug) (my/Kg) {mg/Kg)
NA 0.1 Q.65 $.62
NA «<0,1 Q.69 ¢.96

Detection limits for soil © D.10.4 mg/Kg (theoretical)

(a) Hold time missed by & deys.

¢l

seeseress & RECOVERIES-=onnons

arrssrravesfficnvan= - c3 [« ]
DUP SPIKE SPIXE  SAMPLE 4«  BLANK+ 1cs
(mg/¥g) (ma/Kg) SPIXE SPIKE SEHPLE
Q.65 ?.61 100.5 §2.8 QL4
¢7.2 2.1



B ]
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B
3

SIS RESU

Total cyanide results were all below 2 ppm, therefore free cyanide
analysis was not performed on the samples in this set.

13



Jable 5: Free Cyanide Analysis Data

No data necessary.

14
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E ACE _ATOMIC ARSORPTION ANALYSIS RESU

Samples and their accompanying QC samples were prepared following acid
digestion by procedure PNL-ALO-101, Acid Digestion for Metal Analysis. The
methodology is consistent with the CLP procedure for the acid digestion of
waters and sediments. Digestates were then analyzed by graphite furnace
atomic absorption {GFAAS) following procedure PNL-ALD-215, Selenium {Atomic
Absorption, Furnace Method), for selenium and PNL-ALO-216, Bismuth {Atomic
Absorption, Furnace Technique), for bismuth. Se and Bi analysis methodologies
are consistent with CLP SOW 788 Method 270.2. Digestion of samples and
analysis by GFAAS was conducted in building 325.

Analysis for Se and Bi was conducted on a Perkin-Elmer 5100/HGA 600 {not
equipped with a Zeeman background correction device). The quarterly
instrument detection limit (IDL) for Se was found to be 1.3 pg/L. The
corresponding IDL for Bi was found to be 4.3 ug/L.

A preliminary analysis of the samples was performed to determine the
dilutjon factor necessary to bring the concentration to mid-range in the
calibration curve. A1) sample solutions were determined to have Se 'and Bi
levels below the respective detection limits 3.25 ug/L and-10.75 ua/L..
Detection limit was defined as 2.5 times the IDL.

The data are reported in Table 6 for selenium results and Table 7 for |
bismuth results. Each table has a summary results table followed by a batch

results table for easy verification of control standards and quaTity control
samples analyzed per batch.

Upon review of the data tables for selenium (Table 6A) and bismuth
(Table 7A), the average recovery of selenium spike is 79.6% with a standard
deviation of 33.5% {for samples with recoveries above 0%), the average
recovery of bismuth spike is 89.9% with a standard deviation of 9.3% (for
samples with recoveries above 5%)}). A precision determined from the duplicate
sample analysis is not possible since the results are below detection 1imits.

The large bias and poor precision associated with the analysis of

.selenjum in soil samples is attributed to the low concentrations of selenium

and spike standard in the samples and matrix interference (of iron) in the

15



determination in selenium analysis. A Zeeman background correction attachment
{s necessary for this matrix correction. The data in Tables 6 and 7 are

“flagged with appropriate CLP {as defined in CLP SOW 7/88, pages B-19 and 20)
' flags where necessary.

IC8, CCB, ICV, CRA, etc. are as defined in the CLP SOW
7/88, section E.

The CLP SOW 788 specified hold time of 180 days was met as well as the

"contract required hold time of 120 days.

16
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TABLE &: SELENILM ANALYSIS DATA

ACID EXTRACTABLE SELENKILM IK SAMPLES

SOLID SAMPLES

creveece X RECOVERIES =mar

B‘ B2 BS scssconssnne 83---"---- reenssrssreflocons rasam n} [T B

SAMPLE  Spike SAMPLE DUP Spike BLARK  SPIKE+SAMPLE  SPIKE  EBLAWKeSPIKE  SPIKE  SAMPLE ¢+ BLANK* LS
SKPLE I0F  PHL LOGK (a)(ug/L) X Rec  (up/l)  XRec KPD (c) (/L) g/} (ug/l) (B)  (ug/l) (ug/L) (b) SPIKE SPIKE  SAHPLE
699-55-55-050  90-5356 .3 1,3 .3 <1.3 25.00 1.3 25 0 0 106
£99-55-55-050  ©D-5356-A5  4.B 419 Le 18 8.7 1.0 6.8 10 7.3 10 122 123
299-E33-40-008  $D-7060 .3 Uy
299-E33-40-008  $0-704D 5 67
209-£33-38-D06.2  9D-7061 <1.3 uJ

299-E33-38-006.2 90-7051 3.2 K]

Instrument Detection Limit (1DL) for soil in selution = 4.3 up/L = D.1 ms/Kg (calculated using aveErsge sample size of 1.5 )
Wethod Detection Limit (DL) for seils in solution = DL x 2.5 = 3.25 ug/l = 0.22 mg/Kg (calcula:ed using average sanple size of 1.5 g)
Contract Required Detection Limit (CRDLY = 0.5 wg/g (0.5 ms/Kg)

(2) Analytical Spike (AS) = 10 ug/L

(b) Pre-digest spike = 25 ug/l for B3, B4 and B6
{c) RPD only calculated if both samole and duplizste are grester than detection limit.

o



TABLE 7t BISHUTN AKALYSIS DATA

ACID EXTRACIABLE BISMUTH IN SAMPLES

SOLID SAMPLES

weseececs X RECOVERIES-e---=n

B 82 E5 ceterionaca. B3ereorrrer  sccecemasnfhecreerecre 83 73 B4

SMIPLE  Spike SAWPLE DUP Spike BLAKK  SPIKE+SAMPLE SPIKE BLAKK«SPIKE SPIKE SAMPLE ¢  BLANK+ LCS (d)y -
SKMPLE ID# PHL 1OGE (2)(ug/ly X Rec  {ug/L) % Rec RPD (£} {up/l) tup/l) Cug/ly b)Y  (ug/l) (up/l) (b)  SPIKE SPIKE  SAMPLE
£99-55.55-050  $0-5356 <«%.3 <3 <4,3 <3 50 4.3 5D 4 § ey
£99-55-55-050  $D0-5355-A8 8 B7 13.5 &5 28.6 21.2 20 16.9 20 9 74
299-E33-40-00B  90-7060 <43 AT
299-E33-40-008  90-7040 7.4 Bé
299-E33-38-006.2 90-7061 «.)3uJ
209-E33-28-0D5.2 90-7051 17.2 B?

Instrunent Detection Limit (IDL) for soil in solution & &.3 wg/L = 0.3 mg/Kg (calculated using average sample size of 1.5 g)
Kethod Detection Limit (DL} for soils in solution = 1Dl x 2.5 = 0.75 us/L = 0.72 mg/Kg (calculated using everape sample size of 1.5 g)
Contract Required Detection Limit (CRDL) = 10 wg/g (10 myrig)

(2} Analytical Spike (AS) = 20 up/L '

E(b) Pre-digest spike = 50 ugri
(c) RPD only calculated if both semple and duplicete are grester then detection limit.
(d) B4 = LCS-D2B7 + 40 ug Bi spike
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PHL-ALD-051, NMev. 0
Exhibit 1
Page 1 of 1

SAMPLE RECELPT_[ORM

' De].iver-Ed by: CSYJWOL—/ DatQ/TimE.' /{/Z/?d /61.. 47
' (e

‘Received by:

Custamer Sample Number(s): 299 -&33-<) 0OF
ALO Sample Number(s): 9L - 7060

e
Cystomer Chalpn-af-Custody lorm: Present | _ Absent
Additional Shipping Farms (list):

RSA
cé%&m@%/hd@&ﬂ

Seals on Shipping”and/or Sample Containers and their Conditions.
Present____ ¥~ _  Absent

If Present, Condltion:

Sample Tag(s) ID Mumbers if nol Recorded on the Chain-of-Custody Record
or on Sample Vial.

/U///"f'

Nates:

Condition of Shipping Container {Verify that ice stil) exists such that
samples are at refrigerated temperature),

Il
Condition of Sample Yials.

5000

Verification of Agreement or Honagreement of Information on Receiving
Documents.

-

/9
Resolution of Problems or Discrepancles.

MA

RETURN COHPLETED FORH TO PROJECT HANAGER

B01~002



A% T ST

|

. Westinghause Hanford

’E'i"'";' .+ Company

CHAIN OF CUSTODY

.-ampany Cantact. \AJ S . Taomeson

Telephone

273 - 21 ¥

Time _ AA

?\-—vnplect’ﬂemﬂ by A1), S . TridmMPson) /B2, Sreendate 1 1] 12 lan

Samp!e Locations 299-£32-40 100435 TE,

Ige Chest No., mﬂt <}

Bemarks O
’ / <= STATEMELT 86 Lorey)

W, Fo2 200-0-)

Field Loghoaok and Page Na.

He-

- 28—

DARAMETIES ofF TN

+ | Bill of Lading No. _IV [A

" | Method of Shipment _QAL).D.CBEBA
A28 PN !_4\(5 (300 Breen)

Shippedto _

N QSL SAMPLE vAan

OHfsite Property No, Nia

Passible Sample Hazards &ﬂ‘m ey dicaTe df g%ﬁg ?_/_MWA LAt T

-

_ 299-£33240 — e0f

Sample identificatian ..

T ,-p;& i traeat (D00BP-1)
AN

7
7

AN
N

N /

et

Chain of Possusaon

W.S. Thoupson/
nwfow

B?lln u:shed by:

Recaived by K7 SpfF e

| 72 el

DatefTime:

/i /la /90

135

ﬂepqquu;hed by

D

7/

Dateffime
/{Zz.,— )

J447

Pﬂllfu( nshed ‘Igy‘

g Ty Pt

er..‘elved by:

Date/Time:

quished by:

Received by:

BO1003

DatefTime:

A-L000-407 {oa0)




Wastinghouse

Hantorq Camoany SAMPLE ANALYS!S REQUEST

PART & FIELD SECTION

e
Coltector WS S, THoveson l
cOmpényCuntac; U, S. Thaompann

> 2. STcERLsR Date Sampled

O, Time /315 _ hours

Telephone (509} 373~ 2E1%
i |

Sample Number and Type of Sample .
21 Number Containers Type of Sampie

Analysis Requested

wila9deazlan- oce

) L{2-LT50 (lorelins; nalt s )[f)\-‘)ﬂmu_’tmﬂ Mum K-8 VWA Tat i

’K t.‘.rch.Jc____

—

. —

-

o =

— /

o =

P
-~

TSEE STARMENT. OF Wopy .

field Information** _SAMPLE Yo &e Awﬁufﬁﬂ‘) 02 _corr- PP PUPOVIETERS OF ] AFERET

M../L 7 a.a,Q./’é-v

e

A

Spec:al Handling and/or Storage A% ¢ . 42 adiete cd ool g e (Tl ZLLCLA-P?" asf—

v Rt .

I'pl"

-

:9 ﬁ'l l‘r

' PART II: LABORATORY t
: TORY SECTION 22

" / /
: "l"relved by 7/%/ ////IAJ Title(:;:é/ d_ﬁ:é Siﬁi & _/__\_ Date’ /f///%/ﬁa
6‘ sis Requued
0

dicate whaether sample is sail, studge, water, ete.
e Use back of page for additional information relative 1o sample location,

- B01~004

A-6GQ0-406 {07189}




PNL-ALO-051, Rev. 0

Exhibit 1
Page 1 of 1
SAMPLE RECEIPT FORM
. Deliverad by: L. STe€FLER Date/TIme:Jlr/Jé (o

‘ l.l,elceived by: 3. PoRR /A / S\ BARSoune

Customer Sample Number{s):_2.6%- E=32_%8§~00 (.2

1.
2.

- PMraesent ﬁ>”‘ Absenl

'ALO Sample Number({s): Qa.70 g/

Customer Chain-of-Custody Form: Present { = Absent
Additional Shipping Tarms (1ist):

Coc

Custody Seals on Shipping and/or Sample Cealainers and thelr Conditians,

If Present, Condition:_ QO f<

Sample Tag(s) ID Numbers 1f nol Recorded on the Chain-of-Custody Record
or on Sample Vial.

Notes:. ’\J/ A

Condition of Shipping Conlainer (Verify that ice st{l1l exists such that
samples are at refrigerated temperature). AT QCFfoC; “To M [5

oK

Condition of Sample Vials.

C){<
Verification of Agreement or Honagreement of Information on Recefving
Doquments.

s K

Resolution of Problems or Discrepancies.
N/ A

RETURN COMPLETED FORH TO PROJECT MANAGER

B01~-005



' vgg;}&%!;ouse Haaford . CHAIN OF CUSTODY

qupanyComaa S.E. <05 Teleghane =373 -3281

v mple Collected by @ . STRFFLEC. /S, Kas Date L lie |90 Time ___|J03
Sample Locations 299~-E323-38 WELLSITE & 2= 1So’ Sevr 0P 21t B¢ CRIRS
i ica ChestNa.. . BEPs| Lon) w2 field Laghaak and Page Na.

By Relmarks_ﬁﬁmPL—F B @E ANALC2E0 Rl 200-BP-) PAPAMMIETELS of

i‘ INTRZEST Cﬁ& STATEM RNT™ O~ ux:e-t.c.\ ol . £\/F5

E‘ 8ill of Lading No. Offsite Propenv No. NA
1

;- | Methed of Shipment m.-m Cag2y 7o 32 PNL AR 1) ASL SAmPLE VA
'F{}l_* Shipped to < 325 PNL vaB (3ep AReR) i
%§ Passible Sample Hazards MDNE_ |PDVCATED wi T FLELD | USTEUM A TS

- Sample ldentificatian .. -
11299~ Eza-'ss 006 . 2 : .
AT OLmse. SLASS Sely Aum:ds::s MF 200-00-1 PlradErses of
e . | JUTEREST | -
—— - —

/
- . . Chain of Passession

Relinquishedby: 5.8, K0S Received by: L Ae 5""7 s DatefTime:

Ll e B el Wil J200
@ghnqmshed by. o © " _lRecoived by: . . OatefTime: VR LG, T
7 /«I/»_:“L ey, RalSa o whea(9e  1:3¢
i'{;_'l ushed-hy' Retaived by: DatefTime:
.nquished by: Received by: RO1-006 DatefTime:

Lo : £-£600.307 (0108



o

]

. e
. . N\

o — A

v Westlnghouse '

PART 1 FIELD SECTION

m; CQ"Q“Of R STEFH_E@_ /S £asS Date Sampled il 90 Time o3 hours
W C.'ompany Contact S. KOS Telephone (SO9 ) 373-338 |

!:";!: *

o -

W'l Sample ' | Numberand Type of Sample .

“‘;*, - Number " Containers Type of Sample

Analysis Requested

4, x) m-fz 3-38 ~ 0062

L I..N'.E?é.-', CLERC. [ AES ijlc_

AULYSIS OF 2o ~BP-) PREAMETER)

q

N DF INTELERT
RN /

—
o~

——
AN

—
N

y ~

= N

— <

~ ~

j//" >

™~

Field Information** SAMPLES TD ﬂ{[_:. ﬂl\m-l.-"l).?f'D e 2o0- tb\o-—l\

PARAMETERR, OF- |NTERER,T ([ SEE STATEMENI N
OF WO @A)

Specnal l-tandlmg and/or Storage NO_ KA ZAZ2-0% |MOICASTEO (1 Tt \
il CIELD 10 STEI MBATS ~

PART i: LABORATORY SECTION
?Mewed by A" e (@gﬁr\tv\,
', ! _Jsis Reqmred

Title qU.N-\.‘...-e_-:h A IPEYT) ‘-.Q,Q}, | Pate 1y {l w K3

\ -

ndicate whether sample is soil, sludge, water, ec. A-6000-406 (07/59)
“**Ulse back ol page for addu:anal infarmation relative ta sample lacation.

BO1-007
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&)

Westinghouse
Hanford Company

OSM RCRA LEVEL C DATA ASSESSMENT

DATE _o2/260 /91 SAMPLES/MATRIX £22- Yo-zo2 o)

- ‘ all Saumple. &' ,
REVIEWED BY 04 terch begin ~/ €33- Yo-ZOLIA__ Soi)
LABORATORY PNL-325 299 P o Yoo106  posher
CASE ¥ TPP 1272 EZT - 40 - 20! woder
SDG # Tc'a.p_gr‘f' L ; Rl © E32-Yo=201 A wedher

Poranacters a‘F l.r“ereS‘f‘
DATA ASSESSMENT SUMMARY

B N\
. ~

QUALITY CONTROL CHECK  ANALYSIS _Apions c.u(@ GFAA Mutals
I selding dima IR S S -
2. Mm’-ri;c_.SP.'é _o _O _M
3. Duplicete Analysis . O O
4. Blanks o o o
5. Calibeution fCarteal SH. = e O
6. Othar QC g.s-e- oHechmant ——— —
7.0\ - -

0 = data had no problems
X = data qualified due to minor problems

M = data qualified due to major problems/some data may be unusable

OVERALL ASSESSSMENT: Se. resultc for coil punseoble due 4o

{aend ggg&,, ecoverics f""“ other fé,[g,{ﬁ QCC;QF@(-L

with ‘5"“-‘?'/ Aieer

NOTES: _pnowre

o Refer to the corresponding attachments for explanation of any problems.




. CRA LEVEL C QC

Name DA lerch %7{ Date a?.,/as_/m

QC Check: Ha/din? Time.

COMMENTS: ; - i i i dy 'I'
Tab-! CM = _ha IA.'A?_J-J;@,,,: for s_ugg._-z.w-ezg- tjo-201.7 ggg’,cql_itl’ ,
el other hJJJ‘Wﬂ: Litrr _critecian mg""
SRAA u.-s.'l'r-LL' U lnolchvuj Fine. criterte. m.n:{'
o~ ACTION: Lx.x)i-[;\; associoted rocu lts <5 @ar
O AN c:‘iu: dalines

n

sample # cnnstftuent value/qual | sample # constituent wvalue/qual
19 - E33- 4o-201,7 CHN <O UT ’




RCRA LEVEL € QC

Name ZTA lorcle é Date 07__/25/Q;

qC Check: Meateix S?{ ko

COMMENTS: _Anions - all Svih-_ recovecies within a.cc.ep'l'&lotl— limrts

CN - «ll ¢N s _plks- vecoveri es c.r..c..-eo‘\‘ablﬁ.- .

Crad watols- Sa spile 2R for seile O (lribubed o ider Grence)
oll othar Se. soil 4 woder B + AS 7.7 within comwlrel

FER: _Bi - cpike 7R For soils low, AS 2R Jow - Bi

. 5?:}4_ 2t tesoltr for Loeter 4

o Ad‘iin:_cﬁudﬁ@_cssgdieé_mﬁ&p.c_@m_ﬁ@m

sample # constituent value/qual sample # constituent value/qual
all serl Bi <l ud
. all sa! P <5 R
L
2 of 6



. RCRA LEVEL C OC

Name A lerch % Date 7._/‘25 ‘/‘11
QC Check: Dy pl:cpk+g ﬁng,l;;sig;
Qo

COMMENTS: Anions se) focke dinglicodeMfor 279-£35-90-20094 hich
all_other RPD5 ok where cpplicoble

M= oll reswls < dedadinm fimid RPDF N/A

eenh moll pegilts < Joteclion [lat EPDT /V./A

— ACTION: gqeea/Fg ossec oted cesults as per OGS AN

- CIZLU‘Ath'M-Oe_J‘

¢

r-.m'

. sample # constityent value/qual sample # constituent value/qual

" .16-0:.7.7- Yo~2al;7A Suifede 263 T

-~




RCRA LEVEL C_QC

Name . TA ler c'JA % Date 01/15 /cu

QC Check: B low les

COMMENTS: _onll cunion, CN, and GEAA Wlanls Feo
af cgn‘t"c-.mimoc{'ion i

ACTION: nawma

sample # copstituent value/qual sample # constituent vé'!ueggual




RCRA LEVEL C QOC

Name , Date _OZ _/'25‘ /qs‘
QC Check: Q_a./: ‘bfﬂ\‘\('l‘m‘\ ’/C:_r_récgl Samfﬂcr

COMMENTS: Apions — el sted recoveries ole
CN— ] S vﬂ.' K3 cué’ m/;b(as-‘hu e veld o/(

CFAA ~all nidied J-Q&Emgi.«s cal. sdd _recoverics ok [CS recoweries
ok , TELAlJ__quL_sg?gggncﬂg. ek

ACTION: notie

sample # constituent value/qual sample # constituent value/qual

S of G



RCRA_LEVEL C 0OC
Name _ TA L_n.(ch/% Date O'L-/ 'LE/Q!
QC Check: ofther GC._

COMMENTS: o (] A _results € DL — wno free CM or

ferroeN C:%&tf)&d

ACTION: ———

sample # constituent value/qual sample # constituent value/qual




WHC Sample Number

299-£33-40-201.7
299-E33-40-201.7A
299-E33-40-200
299-£33-40~-201
299-E33-40-201A

TABLE 1: 200-BP-1 Sampie Numbers

PNL ALQ Sample Number

90-7062
90-7063
90-7064
30-7065
90-7066

Sample Type

Soil
Soil
Water
Water
Water



INTRODUCTION

This data package contains the results obtained by Pacific Northwest
Laboratory (PNL) staff in the characterization of samples for the 200-BP-1
Groundwater Analysis Project. The samples were submitted for analysis by
Westinghouse Hanford Company (WHC) under the Technical Project Plan (TPP)
16772 and the Quality Assurance Project Plan (QAPjP) ALO-001. The analytical
procedures required for analysis were defined in the Test Instructions (TI)
prepared by the PNL 200-BP-1 Project Management Office in accordance with the
TPP and the QAPjP ALG-001.

The sampies (Table 1) were submitted with the appropriate WHC Chain of
Custody (COC) and Sample Analysis Request Forms. The samples were delivered
at refrigerated temperature to the 300 Area, 325 Building 200-BP-1 Sample
Custodian.

The requested analysis for these samples were the parameters of interest
in the WHC SOW. These parameters of interest are; nitrate, nitrite,
phosphate, sulfate, cyanide, free cyanide, selenium, bismuth, total alpha,
total beta, cesium-137, cobalt-60, ruthenium-106, hlutonium-239/240,
plutonium-238, strontium-90, technetium-99, total uranium activity, and
tritium. Weight percent solid was also determined for soil samples. All data
are corrected to dry weight except where otherwise stated. The quality
control (QC) requirements for each sample are defined in the test instructions
for each sample. The QC requirements outlined in the procedures and requested
in the WHC SOW were followed. Sample duplicates, metheds blank, matrix spikes
and matrix spike duplicates were analyzed. A1l QC data that exist are
included in this Data Package/Report.

The data in this package are reported in separate tables {Tables 2
through 15) for each analyte or method. Four appendices are provided; one for
Test Instruction, one for Chain of Custody, Sample Analysis Request Forms and
Sample Receipt Forms, one that contains the primary inorganic analytical data
and one that contains the primary radiochemistry analtytical data.



CERTIFICATION STATEMENT

I certify that this data package is in compliance with the terms and
conditions of the TPP 16772 and QAPjP ALO-001 for completeness. Release of
the data contained in this hard copy data package and in the computer-readable
data submitted on floppy diskette has been authorized by the Project Manager
or the Project Manager’s designee, as verified by the following signature.

BN eage i 2-0L-9]

B. M. Gillespie Date
200-BP-1 Project Manager

Quality Control

[ certify that 1 have reviewed all data in this report/package for
completeness of the QC data and for compliance with project QC requirements, as
defined in the TPP 16772 and the QAPjP ALO-001.

¢ L el AP

J. L. Daniel Date
PNL ACL Quality Representative




. ANTON ANALYSIS RESULTS

The soil samples and their accompanying QC samples are prepared by
procedure PNL-ALO-108, Aqueous Leach of Sludges, Soils, and Other Solid
Samples for Anion Analysis. These so0il leach solutions and water samples
are then analyzed by Ion Chromatography {IC) according to procedure PNL-
ALO-212, Determination of Inorganic Anions by lon Chromatography. This
method is comparable to EPA method 300.0. The total analysis is performed
in building 325 in the 300 area.

The data are listed in Table 3. Analyses are listed on four separate
tables, a table for each analyte. The data are reported this way to allow
review of sampile data, duplicates, blanks, matrix spikes, RPD and %

€3 recoveries for samples of each analyte. Soil data results are reported on
s a dry weight basis (i.e, corrected for weight % solids).

€ The mean % spike recoveries {sample + spike; matrix duplicate spike
™ and blank + spike) and their standard deviation (SD) for this set of data

(including both soil and water samples) are as follows:

. . ' REC + SD (%)

-3 NOZ-N 104.1 4.0

—re NO3-N 99.1 2.8

— P04-P 88.2 6.7

o> S04 99.9 2.1
7



Upon review of the NO3-N and S04 soil and water analysis, the mean
RPDs of the duplicate values (those above the detection limit) are:

RPD
NO3-N 3.2
S04 20.7

The values varied due to heterogeneity of soil samples and the
variations between sample matrices. The concentration of the other

analytes was below the detection limits, therefore a relative percent
difference is not calculated.

The hold times for water analysis of anions is 48 hours from sampling
to the time of analysis. There are no hold times associated with the
analysis of soils except that the analysis of anions be performed within 48
hours of the aqueous leach of the soils. Al11 leaches of soils were
analyzed within the requested hold time. ' '



TABLE 3:

SOLID SAMPLES

------- CE ]

c1 c2
SAMPLE  SAMPLE DUP
SAMPLE D3 PHL LOGH# (mg/Kg)  (mg/Kg) RPD
299-E33-40-201.7 90-70&2 <Z2.0 <2,0 H/A
299-E33-40-201.72 $0-7063 <2.0 <2.0 R/A

pL = Detection limit of 2.0 mg/Kg

to assumes aversge C1-C2 sample weight for mg/kg equivelent

WATER SAMPLES

ssmermarwr rrbraan

c1 c2
SAMPLE  SAMPLE DUP
SAMPLE 1D# FNL LOG¥  (ug/L} (ug/L) RPD
299-E33-40-200 90-7054 <14.9 <%4.9 R/A
299-E33-40-201 90-7065 <14.9 <14.9 N/A
299-E33-40-2012 90-7065 <14.9 <14.9 NfA

DL = Detection Limit of 14.9 ug/L

Mote: RPD only calculated when both sample and duplicate results are »DL.

H . . -
| R S S
ANION IC ANALYSIS DATA
NITRITE  (NOR-N)
cs PR C3mcecanacs
BLANK  SPIKE+SAMPLE  SPIKE
{(ma/kg) (mg/Kg) (mg/Kg)
<2.0 198.0 2006.0
236.0 228.0
€5  ereeeee- ceefTerreorsen
BLANK  SPIKE+SAMPLE  SPIKE
(ug/L) (ug/L) (ug/L)
<14.9 1650 1520
1620 1520
1670 1520

2909
........... Chmomnmmr=-
DUP+SPIKE SPIKE
{mg/Kg} (mg/Kg)
209.0 212.0
mean
std. dev.
[ S L
DUP+SPIKE SPIKE
(ug/L) (ug/i)
1620 1520
mean
std, dev.

=ess=er== X RECOVERIES--=v-~>-~
c3 cé C4
SAMPLE + puP+ BLARK+
SPIKE SPIKE SPIKE
§9.0 98.6 100.0
103.5
100.4 (€3 and C6)
2.7
--------- % RECOVERIES-=~==-==--
€3 ] 4
SAMPLE + pUP+ BLANK+
SPIKE SPIKE SPIKE
108.6 1056.6 107.9
106.6
106.6
107.1 (L3 and C6)
1.0
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TABLE 3:
SOLID SAMPLES
c1 c2
SAMPLE  SAMPLE bup
SAMPLE ID¥# PHL LOGH  (mg/Kg)  (my/Kg) RPD
299-E33-40-201.7  90-7062 8.2 8.4 2.7
299-£33-40-201.7a 90-7063 7.8 8.4 6.8

DL = Detection limit of 2.0 mg/Kg
€5 assumes average C1-C2 sample weight for mg/kg equivalent

WATER SAMPLES

C1 c2
SAHPLE  SAMPLE DUP
SAMPLE 1D¥ PHL LOGE  (ug/L) (ug/L) RFD
299-£33-40-200 90-7064 7.1 27.1 0.0
299-E33-40:201 90-7065 <14,9 <14.9 N/A
299-E33-40-201a 90-7066 <14.9 <14.9 H/A

DL = Detection Limit of 14.9 ug/L

-
-
'
S

ANIOR IC ARALYSIS DATA

NITRATE  (RO3-H)
£5  eeemee P . e
BLANK  SPIKE+SAMPLE  SPIKE
(mg/kg) (mg/¥KgQ) (ma/Kg)
<2.0 150.0 148.0
<2.0 169.0 169.0
L5 sssssecsess [Revvrraenn
BLANK SPIKE+SAMPLE  SPIKE
{ug/L) (ug/L) (ug/L)
<14.,9 1150 1130
1160 1130
1150 1130

Hote: RPD only calculated when both sample and duplicate results are >DL,

v @
------- «= % RECOVERIES---v=v===
----------- Cheevenceas c3 cé c4
DUP+SPIKE SPIKE SAMPLE + Dup+ BLANK+
(mg/Kg) (mg/Kg) SPIKE SPIKE SPIKE
161.0 158.0 5.6 96.5 98.2
5.2
mean 95.8 (L3 and C8)
std. dev. 6.7 -

- eescecsmne X RECOVERIES==e-mve=ee
----------- Choreoveene 3 cé C4
DUP+SP1KE SPIKE SAMPLE + DUP+ BLAHK+

{ug/L) (ug/L) SPIKE SPIKE SPIKE
1140 1130 9.4 100.3 101.8
102.7
101.8
mean 101.1  (C3 and C&)
std. dev. 1.5
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TABLE 3: ANION IC ANALYSIS DATA
PHOSPRATE (PO4-P)
SOLID SAMPLES
e c2 ' J e L.
SAMPLE  SAMPLE bUP BLAKK SPIKE+SAMPLE  SPIKE
SAMPLE ID¥ PHL LOGE (mg/Kg) (mg/Kg) RPD (ma/kg) (mg/Kg) (mg/Kg)
209-E33-40-201.7 §0-7062 <6.0 <6,0 N/A <5,0 170.0 214.0
299-E33-40-201.7a 90-7053 <6.0 <5.0 H/A 193.0 244.0
DL = Detection limit of 6.0 mg/Kg
€5 assumes everage C1-C2 sample weight for mg/kg equivalent
WATER SAMPLES
c c2 €5  emeeeeeee- o
SAMPLE  SAMPLE DUP BLARK SPIKE+SAMPLE  SPIKE
SAHPLE 1D¥ PRL LOGH  (ua/L) (ug/L) RPD (ug/L) (ug/L) (ug/L)
299-£33-40-200 90-7064 <460 <60 N/A <60 1500 1630
299-£33-40-201 90-7065 <60 <50 H/A 1510 1630
299-E£33-40-201a 90- 7086 <60 <60 H/A 1490 1630

DL = Detection Limit of 40,0 ug/L

Hote: RPD only calculated when both sample and duplicate results are »pL,

P 2
L4 - =]
........... Céreonoveven
DUP+SPIKE SPIKE
{mg/kg} {m9/Kg)
187.0 227.0
mean
std. dev.
........... [+ A Te——
DUP+SPIKE SPIKE
{ug/L} (ug/L)
1600 1630
mean
std. dev.

--------- X RECOVERJES---------
L3 cé C4
SAMPLE + DUP+ BLANK+
SPIKE SPIKE SPIKE
9.4 82.4 8.9
.1
80.3  (C3 and C6)
1.8

seeancacs % RECOVERIES-=r=n=sn"

c3 cé Ch
SANPLE + bup+ BLANK+
SPIKE SPIKE SPIKE
2.0 98.2 g2.6
92.6
9t.4
93.6 (€3 and C6)
3
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TABLE 3: ANION IC AHALYSIS DATA

SULFATE  (S04)

SOLID SAMPLES

rrsscussse CET T Y

(] c2 cs rereseccane C3eecnvenen

SARPLE  SAMPLE DUP BLARK SPIKE+SAMPLE  SPIKE

SAMPLE 1D# PNL LOGK  {mp/Kg) (my/Kg) RPD {mg/kg) {mg/Kg) {(mg/Xg)
2FF-E33-40-201.7 §0-TO62 98.4 89.4 8.6 <34 707.0 £57.0
299+E33-40-201.7s 90-7063 7637 105 .7 820.0 749.0

pL = Detection limit of 34 mg/Kg
C5 assumes everage C1-C2 sanple weight for mg/kg equivalent

WATER SAMPLES

L I I TN Y Y YT

ct c2 o £3-eevnonn

SAMPLE  SAMPLE DUP BLANK  SPIKE+SAMPLE  SPIXE

SKHPLE 10¥ PHL LOGH  (Ua/L)  (ug/t) RPD Cwa/L) (ug/L) (ug/t)
259-£33-40-200  90-7064 <250 <250 H/A <250 5070 5000
299-E33-40-201  90-7065 <250 <250 7) 4970 5000
299-£33-40-2018  90-7066 <250 <250 N/A 5030 5000

DL = Detection Limit of 250 ug/L

Kote: RPD only caleulated when both semple and duplicete results are »DL.

&

eenseacee X RECOVERIES-vrronese
sevrssrsscalfmernnnoen c3 cé cé
DUP+SPIKE SPIKE SAMPLE + Dup+ BLANK+
(mg/xg) (ma/Kg) SPIKE SPIKE SPIKE
764.0 697.0 93.3 96.1 101.4
$7.4
mean 95.6 (L3 and C6)
std. dev. 2.1
+senccnee X RECOVERIES-++-ve==-
S et = STLEELEL €3 té c4
DUP+SPIKE SPIKE SAMPLE + DUP+ BLANE+
(/L) {ug/L) SPIKE SPIKE SPIKE
5080 SDOD 101.4 101.6 102.2
9.4
100.6
mean 100.8 (L3 and C6)
std. dev. 1.0



CYA ANA ULTS

Samples and their QC samples were analyzed by procedure PNL-ALO-270
"Total Cyanide in Waters, Solids or Sludges". The procedure, PNL-ALO-270
has been rewritten to reflect the correct CLP standard preparation
guidelines used in Parameters of Interest Data/Reports No. 1 - No. 3.
Methodology is comparable to CLP SOW 788, Method 335.2, distillation and
colorimetric technique for the analysis of cyanide. Analysis was performed
in building 3720 in the Hanford Site 300 area.

The sample results were below the CRDL of 10 ug/L in water and 1 mg/Kg
for solids. Free cyanide analysis was not required as all samples had
concentrations of cyanide of less than 2 mg/Kg. In all cases the 12 day
hold time specified for cyanide analysis under the CLP protocol was met.

Average spiked sample cyanide recovery was 98.4% with a standard
deviation of 4.9%. Recovery of cyanide for laboratory control samples was
104.2% for soil standard LCS-0689 and 106.5% for liquid standard ICV-6.

Cumulative QA data on laboratory control samples for data packages I-
4 are summarized in Table 1 in appendix C, page C05-002. A1l laboratory
control sample values were well within the 25% accuracy limits, with LCS-
0689 and ICV-6 average recoveries of 98.0 and 103.3%, respectively.

13
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SOLID SAHPLES

TABLE 4:

61 Semple G2 Sample
Sample 10# PNL Log¥  (rg/Kg) dup. {mg/Kg) XRPD
299-E33-40-201,7  90-7062 <L.0wWd <10 K/A
299-E33-40-201.7A  90-7063 «1.0 <1.0 N/A

G5 assumes sversge sample weight for mg/kg equivalent

WATER SAMPLES

------------- -

Gl Semple G2 Semple
Sample 1D¥ PHL Log¥ (ug/l) dup. {ug/L) XRFPD
T290ENI-40-200  90-T06 <10 <0 W
299-E33-40-201 $0-7065 <10 <10 H/A
299-E33-40+200A 90-7066 <id (3]1] KiA

Contract required detection limit for water = 10 wg/L
Contract required detection limit for soil = 1.0 ma/Kg

ey

0%5/ 0

G5 Blank
(ug/L)

<1D
<i0

<10

TOTAL CYANIDE AWALYSIS DATA

B 1. S TR

Samplet
spike (mg/Kg)

ertameme PR 2

9.07
9.6

wy L™

Spike
(mg/Kg)

Ty y Yl

g.e7
10.19

By [T T T

Senplet

spike {ug/i)

asrserrerrrme

47.25
&4.32
46,39

Spike
{ug/L)

45,75
£5.75
45.75

ES
cresname rerflenancies
Dup.+spike  Spike
(mg/Kg) (mg/Kg)
2.1 9.26
9.3 10.22
mean
$td. Dev.
civseenccsnsfifieecen ree
Dup.+spike  Spike
(ug/L) (ug/l)
46,39 &5.75
4£5.35 £5.75
47,94 45,75
mean
Std. bev.

setemmccs X FECOVERY *oroecon-
63 Gé& G4
Sample+ pup.+ LLs
spike spike sample
97.9 98.2 164.1
8%.9 91.0 104.2
93.9 Q4.6 104.2
5.7 5.1 0.1
srcsvaree X [ECOVELY =eve-reo==
63 2] G4
Sample+ bup.+ LCS
spike spike semple
103.3 101.4 113.3
96.9 99.1 102.2
101.4 104.8 104.1
100.5 101.8 106.5
1.3 2.9 5.9



FREE CYANTDE ANALYSIS RESULTS

Total cyanide results were all below 2 mg/Kg, therefore free cyanide

analysis was not performed on the samples in this set.

15



GRAPHITE FURNACE ATOMIC ABSORPTION ANALYSIS RESULTS

Samples and their accompanying QC samples were prepared following acid
extraction procedure PNL-ALO-101 "Acid Digestion for Metal Analysis“. The
methodology is consistant with CLP procedure for acid digestion of waters
and sediments. Acid extractions were conducted in 125 mlL narrow mouth
bottles. Extracts were analyzed by graphite furnace atomic absorpticn
spectrometry {GFAAS) following procedure PNL-ALO-215 and PNL-ALO-216 for
selenium and bismuth, respectively. Se and Bi procedures were consistant
Wwith CLP SOW 788 GFAAS Methods. Digestion of samples and GFAAS analysis
were performed in building 325. The CLP SOW 788 and contract required hold
times of 180 days and 120 days, respectively, were met.

Analyses for Se and Bi were conducted on a Perkin-Elmer 5100 without a
Zeeman attachment. Quarteriy Perkin-Elmer 5100 instrument detection limits
(IDL) for Se and Bi were found to be 1.3 and 4.3 pg/L, respectively.

Average recovery of Se digestion spike was 0% in soil and 87% in
water. Lack of digestion spike recovery in soil and sediment samples was
attributed to spectral interferences due to iron or other analytes. Use of
a Zeeman background correction system should eliminate most interferences

in Se analysis. Average recovery of post-digestion Se spike was 93% in
soil and 92% in water.

Se analyses required dilution of the sampie 1:10 in order to reduce
interferences. This dilution prevented reporting Se values down to the

CROL of 0.5 mg/Kg in soil. Therefore Se in soil is reported down to 5.0
mg/Kg as specified in the 200-8P-1 PMP.

Average recovery of Bi digestion spike was 47% in soil and 81% in

water. Average recovery of post-digestion Bi spike was 77% in soil and 95%
in water.

Precision of sample duplicates was omitted as Se and Bi concentrations
were below detection limits.

17
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' TABLE 6: SELENIUM AMALYSIS DATA

AC1D EXTRACTABLE SELENILM ]H SAMPLES

§0L1D SAMPLES

crmasen P L LYY

‘ smecece  Xrecovety =-cee-
B1 Post B2 Post 85 srecsrscrccefResccene  srccccsrccBhrennons B3 g6 B4

Sample  Spike Ssmple Dup Spike Elank Sample+ Spike Dup.+spike Spike Sampler  Dup.e Les
Sample 1D¥ PEL Log#  (mosKg) %Rec, (mg/Xp)  %Rec, ¥RPD (maskg)  spike (mgrkg) (morkg)  (mg/kg)  (mg/kg)  spike spike  seple
299-E33-40-201.7  90-706 < [@r <5 W/A <05 <5.0 0.1 <5.0 0.1 0.0 5.0 72.0
§0-7062-AS 57 105
299-£33-40-201.7A  90-7D63 < RE <5 R/A
90-7063-A5 76 - ceerene eecmacees
medn 0.0 0,0 T2.0

BS essumes average B1-B2 sample weight for mg/kg equivalent

WATER SAMPLES

sesretBenrrranas

seresen Krecovery -c----
B1 Post B2 Post B5 M *B3rmvmenr cnmiessraceffeccnens B3 B6 B4
Sanple  Spike Sample Dup Spike glank Semple+ spike Dup.+spike Spike Samplet  Dup.+ Lcs
sample 1D¥ PNL Log# {ug/L) *Rec. (ug/l) %Rec. %RPD (ug/L)  spike (ug/l) {ug/L) (up/L (ug/L) spike spike  sample
299-£33-40-200 90~ 7064 <5 <5 K/7A <5 8.5 10.0 8.9 10.0 B5.0 &7.0  10%.0
Q0-7064-AS 86 g2
299-E33-40-201 07055 <5 <5 H/A
0-7065-A5 93 .
299-E33-40-200A  90-7066 <5 <5 L]}
90-7085-A5 e5 esssses messeaces srease
mean 85,0 89.0 109.0

tontract required detection limit for water = 5 uvg/L
Contract required detection limit for soil = 0.5 ms/Kg

{a)Used a dilution of 1CV-2526.4 ug/L

(byhnalyticat spike(AS)=10 ug/L

(c)Pre-digestion spike=10 vg/L

(d) LCS standard (ICV-2)

(eIRPD only calculated if both semple and dup. are <DL

Reported values for Se in soil (except for £5 blenk) follow & 1:10 dilution of digestate;
thus the pre-digestive spikes ere reduted to concentrations significantly
below detection levels, The edditionat dilution increases detection limits

by a factor of 10.

°Y/o5/4q)
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TABLE 7: BISHUTH AKALYSIS DATA

ACID EXTRACTABLE BISMUTH IN SAMPLES

SOLID SAMPLES

Post Post
B1 Sample Spike B2 Smmple Spike

Sarple J1D¥ PRL Log¥ {mg/Xg) %Rec. dup. (ma/Kg) XRec.
299-E33-40-201.7 S0-7062 <] U <}
299-£33-40-201.7  90-7042-A% 80 80
299-E33-40-201.7A  $0-7063 < T <1
299-E33-40-201.TA  90-7D43-AS (g

B5 assumes averege B1-B2 sample weight for mg/Kg equivalence

WATER SAMPLES

Post Post
B1 Sample Spike B2 Ssmple Spike

Sanple ib# PNL Log# (ug/L) %Rec. dup. (ug/l) RRec.
299-E33-40-200 90-7064 <10 <10
299-E33-40-200  90-7064+-AS 97 93
299-£33-40-201 $0- 7055 <10 <10
299-E33-40-201  90-7065-AS 96
299-E33-40-200A  90-7058 <if <10
299-E33-40-200A  90-7065-AS 4

Contract required detection [imit for water = 60 ug/L
Contract required detection limit for soii{ = 10 mg/Kg
(2)Used a dilution of MBS Bi std.= 25 wg/iL
(banalytical spike(AS)=20 up/L

(c)Predigest spike=20ug/L

{(d)B4 for soils=LCS-0287+1200up/L EBi spike (1:100 dil.)
{e)RFD only caleulated if both sample and dup. are <DL

/‘%{ 25,

..... srecesvhFererere revsvcrecesBhrcrnsnn

B5 Blank  Sample+ Spike Dup.+spike Spike

%PD  ( @/L)  spike ( 9/L) ( g/L) [ 178 ¢ /L)

KA <i 0.74 1.82 0.88 1.64
<1

mean

v eeseesenaen. B--ecees eseiooneoes Bfesenee-

BS Elank  Sample+t Spike Dup.+spike Spike

XRPD (up/l)  spike Cug/L) (ug/Ll) (ug/L) (us/L)

N/A <10 16.4 20,0 16.0 20.0
<10
<10

mean

------- Lrecovery v-sv---
B3 Bé B4
Serpler  Dup.+ LES
spike  spike  sample
40 54 87

------- Xrecovery sse----
63 86 Bé4
Sample+ Dup.+ LCS

spike spike
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Westinghouse MPLE ANALYSIS REQUEST
. ) : , PART I: FIELD SECTION
Tre
Callector W . 5 TI0MPSON 7/ CZ. STEFM ER_ Date Sampied 12} 1M 190 T‘m Ssb_‘ haurs
Company Contact LU 5. THomPSon Telephone 7462153 -

2,
[

Sample Number and Type of Sample '
Number Containers Type of Sampie®

sis Requested
200-5p- e :eqm::iesgb o Tritzret
@ 299-£3 340200 State it of WO
i'ﬁg'OMLCLEO.V" Q)lé 5 - gy peTER ADIONS w Fridiom

S, l=litec - Amoegoass | poarer, Zml WA wgdalss cad cham .
B \-drec Qmberglass | oprer. 2m) w}oH ON L¥reeCN

o1 O 249-£32-4D-201 ﬁ
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eng _ .

- (D295 207

- L Z—Uﬂiﬁ--’ﬁ LERe GUISY, SOIL Y Al Reorste -y Thucsmdlans O-E-:],'mv-e,{i
. .

.:Indicate whether sample is soil, sludge, water, etc.

(5) 495-633-y0- z0/. 2 4
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PNL-ALO-051, Rev., O
Exhibit 1
Page 1 of 1

SAMPLE_REC EFOR

Delivered by: R.Z. arcecouey Date/Time: VRS0 \ 20N

Received by: ) ™,  ROBR WS
Customer Sample Number(s): S — =22~ o~ O\ F
ALO Sample Number(s): O - 3062 ‘.

_

1. Customer Chain-af-Custady Form: Present Absent

2. Additional Shipping Forms (list): , .
':D§>\¢4%IVf\&u¢<§:. gln()itb SUSRANG ﬂ;;<34“““§$§43‘ Cl“q\‘égdzf?;zb
3. Custody Sealmppmg and/or Sample Containers and their Conditions.
Present v Absent
If Present, Condition:__ O ¥

4, Sample Tag(s) !D Numbers if not Recorded on the Chain-of-Custody Record

or on Sample Vial.

O

Notes:

5. Condition of Shipping Container (Verify that ice still exists such that
samples are at refrigerated temperature). Q=

6. Condition of Sample Vials, Q =

7. Verification of Agreement or Nonagreement of Information on Receiving

Documents. Q =

8. Resolution of Problems or Discrepancies.

W e

RETURN COMPLETED FORM.TO PROJECT HANAGER

B01-004



PNL-ALO-05]1, Rev. O
Exhibit 1
Page 1 of 1

SAMPLE RECEIPT FORM

Delivered by: R . =2 . SVETFELER  pate/Time: \l(\‘-\-(ct@ \ Lo
Raceived by:_~. W RoRawns
Customer Sample Number(s): 2SS — E23 — YO ~20VFH

" ALO Sample Number(s):____ —Q — FOG

Customer Chain-of-Custody Form: Present____*___ v Absent______ =

Additional Shipping Forms (Iist)

5Q,\_,ﬁ,m ﬁ.c; QQN\iS&_ wa&«fg MQQ&&‘
Custody Seals on Shipping and/or Sample Containers and their Conditions.
Present__ ¥ __ Absent

If Present, Condition: O ¥~

Sample Tag(s) ID Numbers if not Recorded on the Chain-of- Custody Record
or on Sample Vial. o

Notes:

Condition of Shipping Container (Verify that ice sti]l exists such that
samples are at refrigerated temperature). O =

Condition of Sample Vials. =

Verification of Agreement or Nonagreement of Information on Receiving

Documents. (O Sl

Resolution of Problems or Discrepancies.

N/R

RETURN COMPLETED FORM TO PROJECT MANAGER
BO1-00O0



PNL-ALO-051, Rev. O
Exhibit 1
Page 1 of 1

SAMPLE R T FO

Delivered by: & &, <SvoeeE®  pate/Time: V2.1 80 \ oY
Received by:_~). ™M, ROBBJ WS

Customer Sample Number(s): =\ —~ =2 — O ~20Q

ALO Sample Number(s): SO ~ FQ G

Customer Chain-of-Custody Form: Present “///. Absent
Additional Shipping Forms (list):

ERR U sope et

Custod Sea‘v//p Shipping and/or Sample Containers and their Conditions,
Present Absent

If Presant, Condition:

Sample Tag{s) ,ID Mumbers if not Recorded on the Chain-of-Custody Record
or an Sample Vial. '

Notes:

Condition of Shipping Container (Verify that ice still exists such that
samples are at refrigerated temperature). O w

Condition of Sample Via]s.cz =

Verification of Agreement or Nonagreement of Information on Recefving
Documents.

Resolution of Problems or Discrepancies.

RETURN COMPLETED FORM TO PROJECT MANAGER

B0O1-006



PNL-ALO-051, Rev. 0
Exhibit 1
. Page 1 of 1
-SAMPLE RECEIPT FORM

Delivered by: K2  <ITEETLEQL Date/Time:\’)\,\'Jrlc\Q \aod
Received by:_=3. ™ RO WS

Customer Sample Number(s): 2\~ S22~ SO0 ~20 )

ALO Sample Number(s):__ <O — OGS

1. Customer Chain-of-Custody Form: Present Absent
s 2. Additjonal Shipping Forms (list): _ -
P 33 R
~a_ S
g 3. Custody Seals on Shipping and/or Sample Containers and their Conditions.
~ Present v Absent_

[f Present, Condition:

’ . 4. 'Sample Tag(s) ID Numbers if not Recorded on the Chain-of-Custody Record
s ~ or on Sample Vial.

~e E Notes:

e 5. Condition of Shipping Container (Verify that ice still exists such that
samples are at refrigerated temperature). Q.

6. Condition of Sample Vials. O .

7. Verification of Agreement or Nenagreement of Information on Receiving
Documents.

8. Resolution of Problems or Discrepancies.

RETURN COMPLETED FORM TO PROJECT MANAGER

@ - B01-007




PNL-ALO-051, Rev. 0
Exhibit 1
Page 1 of 1

SAMPLE RECEIPT FORM

Delivered by: R&. STEEoLS Date/Time: v V4 RO VL QY
Received by: D, ™ML RORE WS

Customer Sample Number(s): RAGA — &332 ~ '-\-O ~ 20V &

ALO Sample Number(s):__ O — O &

/ Absent_____

Customer Chain-of-Custody Form: Present

Custod c@aﬁ%uu Shipping and/or Sample Containers and their Conditions.
Present Ahsent

If Present, Condition: "t oY%

Sample Tag(s) 1D Numbers if not Recorded on the Chain-of- Custndy Record
or on Sample Vial. O &

Notes:

Condition of Shipping Container {Verify that ice still exists such that
samples are at refrigerated temperature)oR

Condition of Sample Vials, QO o

Verification of Agreement or Nonagreement of Information on Receiving

Documents. O \;

Resolution of Problems or Discrepancies.

\\\/p\_

RETURN COMPLETED FORM TO PROJECT MANAGER

B0O1—-008
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Attachment 8

Pacific Northwast Laboratory, 200-BP-1, Total Organic Carbon

Data Package 1
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v

£

®

b4 roe) Dab

Westinghouse
Hanford Company

0SM RCRA LEVEL C DATA ASSESSMENT

DATE o2 Joa/ay SAMPLES/MATRIX _&/9.578-/57.5" _ 48 -So-17¢
- - Ql' SG-MPLN .
RFVIEHED BY A i beqin “/6% 49-518-157.5D g - S50=-{a
LABORATORY PNL-~T25 prefix G- 5IB—10 8-S~ (e8!
CASE # -TPP 112 49 5B (Lol YB-50-{CB~2Z,
SDG # Reportl: Rev O 50-53R-ER B2-Fy-1bd .5
5o~538-1557

DATA_ASSESSHENT SUMMARY - <-il Seil

QUALITY CONTROL CHECK ANALYSIS TocC.

1. Hddmﬁ Ting_

2. Matrix Spika

3. Duplicote Anclysis

4, Blowmks

5. Calibredion /Contral Stds
Otbesr BC —sce abechumadd

P b K<lob

0 = data had no problems
X = data qualified due to minor problems
M = data qualified due to major problems/some data may be unusable

OVERALL ASSESSSMENT: no mrayor Dm)ale,w; - aull rut....H"_r

c—c.:eo“‘l'c- ‘ol,!—— ‘*’/qu-a-(!‘lc\r C&-"}' QP

NOTES: m ot —

0 Refer to the corresponding attachments for explanation of' any problems.



RCRA LEVEL C QC

Name T A Leceln // Date O’Z_/OS/CII

QC Check: Holdins, +inae

COMMENTS: /4 Sas, r‘anmim:_m.cm-l:- WLL'IL for‘

4
edl SG\MPLQ-SB

ACTION: 1O

sample # constituent value/qual

sample # constituent value/qual

of Q



RCRA LEVEL C QC

Name A lercia //Z Date - e'z'los‘/Ql

QC Check: _BPOotcim S?}kﬂ—
COMMENTS: QEQ e—SP'w L:-.-__ d,u.,o":cg:(’v_. 7% R ac_cae.lf)"}'o\]rlx_

~no MS or MSD rcqu.ircc! by S0 or CProu.,QMre,
] 7 T

ACTION: _Nnowmns—

sample # constituent = value/qual sample’ # constityent wvalue/qual




. : RCRA_LEVEL € OC
Name 372 Lg_rc,\nyé/ Date O ,/ os /q Iy

QC Check: Du'pll c,__e,ﬁ:}‘—e, Ana\lvuf'_r

COMMENTS: ol S'g_wsg\n_s- fun i duplicote  soman
RPDs  Wigh (>152)

[

- ACTION: jwu:&-’ cscocioted results  os
per OSM guadelings

£

[l

sample # constituent value/qual sample # cdnstituent value/qual

~. (099-45-578-157.5 TOC >

s A99-521B~151.50
M-43-518- 160
G54~ 50-558 -EB

™ (99~5-53F-155"]

m

-




RCRA_LEVEL C QC

Name 1A lzrela ﬁ Date 02/53‘/9[ *

qQC Check: :S[aw\ ks

COMMENTS: ch'/u' b/ouk! cre wused +Fo cof qmm-!'f‘ﬁ:cpiow\
Ui maros (Se. Case NABRAT(VE) ’

) e.gl}uaal'a'on of cow+g~_~ inendton _casmn 0'1"
bper tmede, —all results Sicjn e o P

Cria by ble.n& valuas

ACTION:

1481 7% W

'samp‘le# constit'uent value/qual sample # constituent value/qual

M oof &



RCRA LEVEL C QC

Name

q¢ Check: Calibeection F/Con-‘,"t'ﬁ NI

Date © ?_‘/08 /q {

COMMENTS: glh&gg std used for c:chlarcA}om",

e coyeries OLCGP{QLLL

ACTION: A oyvAS

sample # constituent value/qual . sample #

constituent

value

ual
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RCRA LEVEL € qC

Name TA lerclh z.:% Date 02,‘/08‘/‘?]

Q¢ Check: O+thor QOC.

coments: _Texble 2.0 g C i Somple = result -

blaw k Vedue . SQW—PLSL Vc\’u.e,_r

=X be Dilosed Jod

ACTION: norvsa

sample # copstituent

value/qual

sample #

constituent

value/qual .



.400-BP-1 SUMMARY TABLE
Laboratory: PNL-325
3DG #: Repeort 1, Rev O

Report 2, Rev O
Report 3, Rev O

TOTAL OQRGANIC CARBON - soil
sample value/qualifier

Sample Number value/qualifier

Report 1 (ug/q)
49-57B-157.5 73 J
49~578B-157.5D 95 J
P 49~-57B-160 69 J
49-57B-161 113
«r 50-53B-EB 94 J
- 50-53B~155.7 43 J
K 48=-50~168-1 176
. 48~-50-168-176 149
48-50=-168-2 131
48-50-176.7 221
52~-54-168.5 280
- '_.Report 2 (mg/Kqg)
¥ 49-57B-216 96.0 J
49=-57B=-216-A 52.2 J
- 49-57B-220 39.0 J
— 49-57B-229 50.0 J
50-~53B-208 22.6 J
-~ 50~-53B-208A 26.5
50=-538B-214 14,1
50~-53B~-225 56.6 R
Report 3 (mg/Kg)
55-55-~160 92.3
55=-55~160-A 125
55-55~162 21.5 J
52=57=160 61.0
52-57-160-B 84.1
55-55-166 61.5
55—-55=190 23.8
52-57=162.0 47.9

R not reported and/or requested

all sample numbers begin with 699~ prefix



QO 0-BP-1 SUMMARY TABLE
aboratory: PNL=-325

SDG #: Report 1, Rev 0

Report 2, Rev 0

Report 3, Rev O

TOTAL ORGANIC CARBON - water
sample value/qualifier

Sample Number value (ug/ml)/qualifier
Report 1
no water samples
3
Report 2
Q"ﬁ" — ——
] 49-57B~216B 6.67 J
4! 49-57B-~-216C 0.40 J
49-57B-21.6D 0.16 J
it 49-57B-229A 1.34 J
‘..‘eport 3
e 52-57~157-A 0.41
§2-57-157-B 0.99
- 55=-55-160~A 0.65
== NR not reported and/or requested

all sample numbers begin with 699~ prefix
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INTRODUCTION

This data package contains the results obtained by Pacific Northwest
Laboratory (PNL) staff in the characterization of samples for the 200-BP-1
Groundwater Analysis Project. The samples were submitted for analysis by
Westinghouse Hanford Company (WHC) under the Draft WHC Statement of Work and a
Draft PNL Statement of Work which became the Draft Technical Project Plan
(TPP) 17662. The analytical procedures required for analysis were defined in
a letter to the Task Leader. This data report contains no technical
assessment of the analytical results.

Eleven soil samples (Table 1) were submitted with the appropriate WHC
Chain of Custody (COC) and Sample Analysis Request Forms in April and May of
1990. The samples were delivered at refrigerated temperature to Building 328
in the 300 Area. The samples were analyzed in the 325 building.

The requested analysis for these eleven soil samples was Total Organic
Carbon by SW 846 Method 9060. The procedure used was PNL 7-40.37, which is

" comparable to SW 846 Method 9060. There were no further requests for analysis

of the other parameters of interest addressed in the QAPjP AL0O-001. The
quality control {QC) requirements for each sample were defined in a letter to

the Task Leader as directed by the client, WHC. The QC requirements outlined
in SW 846 Method 9060 are for quadruplicate analysis of each sample. WHC
directed PNL to analyze the samples only in duplicate with a method blank per
each batch of samples analyzed. All QC data that exist are include in this
Data Report/Package.

The data in this package are reported in Table 2. The chemical analysis
data are reported on a per received basis. That is, no corrections were made
for the weight percent water in the samples. Three appendices are provided;
one for Test Instruction, one for Chain of Custody and Sample Analysis Request
Forms and one that contains the primary analytical data.



CERTIFICATION STATEMENT

I certify that this data package is in compliance with the terms and
conditions of the TPP 16772 and PAPjp ALO-001 for completeness. Release of
the data contained in this hard copy data package and in the computer-readable
data submitted on floppy diskette has been authorized by the Project Manager
or the Project Manager’s designee, as verified by the following signature.

BN e e )05 O

B. M. Gillespie . Date
200-BP-1 Project Manager

Quality Control

I certify that I have reviewed all data 1; this report/package for

completeness of the {C data and for compliance with project QC requirements as
defined in the TPP 16772 and the QAPjP ALO-001.

SV foispo

J. L. Daniel ‘Date
PNL ACL Quality Representative

»



. Table 1: 200-BP-1 Sample Numbers

WHC Sample Number PNL ALO Sample Number
689-49-578-157.5 90-3280
699-49-578-157. 5D 90-3281
699-49-578-160 90-3282
§99-49-57B-161 90-3283
699-50-53B-EB 90-3314
699-50-538-155.7 90-3315
— 699-48-50-176 90-3460
Lo 699-48-50-176.7 90-3461
“ 699-48-50-168-1 90-3462
- 699-48-50-168-2 90-3463
B 699-52-54-168.5 90-3728



TOTAL ORGANIC CARBON ANALYSIS RESULTS

The sample and its accompanying QC samples were prepared by procedure
PNL-7-40.37, Determination of Carbon in Solids Using the Coulometrics Carbon
Dioxide Coulometer. The methodology 1is consistent with SW 846 Method 9060.
Procedure PNL-7-40.37 defines the operation of the instrument used as well as
the analysis of the sample. SW 846 Method 9060 leaves the option for the analyst
to follow the manufacturer's instrument instructions for calibration, analysis
procedure and calcutations.

With the Coulometrics TOC analyzer, an average (daily} blank must be
determined prior to calibration check of the instrument and analysis of samplas.
The major source of carbon in the blank is adsorbed CO, on the boat and ladle.
The blank is obtained by removing the quartz ladle and platinum boat from the
furnace tube, then these parts are placed in the furnace and carbon analysis is
performed on this blank. As there is no sample preparation prior to analysis,
this instrument blank is also considered to be the methods blank when determining
TOC by this method. '

The blank thus obtained has a direct effect on the quantification limit
for each sample as this value must be subtracted from each sample value
determined. However, this blank value is not an indicator of instrument
sensitivity, and should not be considered as an indication of the true instrument
detection limit. If the instrument were operated in a carbon-free atmosphere,
a lower blank value could be observed. 1t is not possible to determine the
absolute instrument detection limit (i.e., a measure of instrument sensitivity)
under current laboratory operating conditions. Therefore, as the daily blank
represents the background carbon Tevel in this analysis, it sets the lower method
quantification Timit. For purposes of this report, the daily blank value is used
as the lower gquantification Timit for the analyses. Reported results indicate
that the results are above this method quantification T1imit (instrument
background carbon levels).

An average "method detection Timit" for this analytical method may be
estimated from the standard deviation around the blank values reported in this
data package. This "method detection 1imit," defined as three times the standard
deviation of the blank values, is ~5 pg of total organic carbon in the analytical

5



TR 3

on

sample. The method detection limit expressed in concentration terms would be
dependent on the sample size analyzed. This average "method detection limit"
value is useful in evaluating future applicability of this analytical method.

Samples were analyzed in duplicate. Duplicate results differed
significantly. The percent standard deviations (as defined in the QAPjP AL0O-001)
ranged from less than 1% to 53%. This variability of difference is mostly
attributed to the heterogeneity of the soil samples received. Due to the large
amount of sample inhomogeneity observed in the samples, WHC was consulted on this
issue in order to determine an acceptable method for obtaining a representative
sub-sample. However, it should be noted that the possibility, however remote,
of analytical error cannot be completely eliminated based on the existing data.

At least one standard is analyzed each day as a one point calibration of
the instrument. The manufacturer's manual states to use a single point
calibration of the instrument as the instrument exhibits a Tinear respoﬁse. Upon
review of the standard results {of the same Kodak x-D Glucose standard) for this
set of data, .the recoveries ranged from 80.4% to 98%. The average recovery was
92% with a standard deviation of 5%. The conclusion is that the best that can

be expected from the procedure (at concentrations >25 times the nominal detection
1limit) is a precision of * 5% relative, and a bias (accuracy) of -8% on the
average.

The general Environmental Protection Agency (EPA) hold time for Total
Organic Carbon Analysis in soils is defined at 14 days from the date of sampling.
The hold time was met for the eleven sample analyses in this data report.



WHG Sample ID#
899-49-578-157.5
]
699-49-578-157.50
H
899-49-578-150
"
699-49-578-161
[} ]
£99-50-538-EB
n

499-50-538-155.7
"
Spike
699-49-578-157.50
Spike Duplicate
699-49-578-157.5D
6699-48-50-158-1
L]
699-48-50-176
L]
699-48-50-1468-2
E
£99-48-50-176.7
699-32-54-148.5
N

90-3280
L}

§0-3281
d

90-3282
1

90-3283
L]

90-3314
H

©0-3315
o

90-3281

90-3462

L1}
90-3440
(]
90-3463
n
90-3461
u
90-3728
"

n
L]

Sample
wt. g

........

g.18792
0.19745

0.25493
0.31045

0.27366
0.27637

0.27576
0.34931

0.18475
0.24803

0.29305
0.3047

0.14141

0.15612

0.2176
D.26443

0.2063

0.2602

0.3129
0.30397

0.1986
6.1597

0.12935
0.11188

0.1258
0.12742

Table 2:

ug C
Blank (Pt
Boat in Ladle)

P L L L L LT T

O
B B8 ®® a¥ FH I

~ e n o

4.8

4.8

4.67
4.67

12.48
12.48

4.67
4.67

12.48
12.48

4.42
4.42
4.42
4.42

.................... R L L L T T PR

* Results may be low due to uncertainty in blank value.
of 5 ug C, the reparted sample values may be ~20% low.

200-8P-1 Total Organic Carbon Analysis Data

% std
ug € ug € in ug C/g dev of
Result Sample Sample D

...... PRI

37.29  32.54 13T 26%
28.45 23.7 120

29.06 2.3 9T oI
2147 16.72 54

23.53  18.78 & J 19%
9.3 14.56 53

3441 31,25 13 1%
42.35  39.19 112

20,23 17.31 % J 34
17.13  15.21 57

15.63  12.7 30 5%
31,92 29.05 %

- (10.55) -
- (11.65) -

43,02 3835 176 15%
42.03 37.36 141

43.29 30,81 149 * 1%
50.84 38.36 U7

45.72  &1.05 131 8%
49.18 44,51 146

55.34  43.86 221 * 1%
55.99  43.51 218+

40.65 36.23 280 10%
4241 37.99 340

38.86 34.44 27

43.2¢ 38,82 30§

Based on an average blank value

Date

4126750
4/24/90

&/26/90
4724190

4724790
4724799

4724790
4724790

4125790
4/25/90

4125/90
4/25/90

4124490

4724790

5/03/%0
5/03/90

5/04/90
5/04/90

5/03/90
-5/03790

5/06/90
5104790

3722790
5/22/90
5/22/90
5/22/90

Date

Analyzed Spike g Spike g Observed

4727790
4/27/90

&/27790
4721790

4727790
4721190

4/30/90
4/30/90

5/01/90
5/01/90

5/01/90
5/01/90

5/03/90

5/03/%0

5/15/90
5715790

5/16/90
57167390

5715790
5/15/90

5/16/%0
5/16/90

5/30/90
5730790
5/30/90
5/30/907

Glucose ug C

-------

0.0030

0.0040

(1228)

(1608)

ug C (Spike)
Sample +
8lank) % Spike
Recovery
1090.7 87.56
1435.39 88.84

4
0%/sg o
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B1 - WESTINGHOUSE CHAIN OF CUSTODY AND

SAMPLE ANALYSIS REQUEST FORMS

Bl-1



| Jlestinhouse Hanfard CHAIN OF CUSTODY
. |Company Contact : m‘nm Telephone —
\_/Sample Coilected by . f Date _4 Zz J/ap Time 2930 ,0830. /020
sample Locations _p99- 4 7-57 6 P ZE”

iw

.

lce Chest No. M #9

Remarks

Bill of Ladind/No. iz Offsite Property No. __ A/ /2
Method of shipment /72 1 e cryy on ASL _SAople vo 4 2 32 MV (ab
Shipped to 335 fg/;_% > LN L
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(7&“ 32%0> aaalas.s

D699 -49-5748452.5 A5
2 s sl Sw ~ Q060 Tad. Chemica cg_-mﬂ;m‘v WS o
2) 699-49-578-152.5D | (%0 ~32.81) _
1,125, s3 So//, Sw-EY6 Methey 9060, TOL  themical analys:s
3) 4 F-578-1e0 ; |, 12Snd (lear glass . So1(; S8l Methed P00 T.Q:C . (HeMiCL]
(Fo-32%82) " aralysis

") ,9949-57816] 1,125 e denrglass; 3ol ;
>

—<

SIS, o POGO . TDL . - (pomicn)adal)srs
; %,9-32 23) % :

Chain of Possession

Received by: Date/Time:
Wn e 1. Aotfoo (245

Rgceived by: Date/Tima:
(ann o7 R0l ed b | df9dlan 2140

"Relinquised by: Received by: 0 DatefTime: .
= Gt Z Bl T Lo A Kt o anth w0,
Rel.inquised by: O Received hy: . DatefTime:
B1-2 A-6000-407 (07/89)
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Wastinghousa
Hanferd Company

SAMPLE ANALYSIS REQUEST

+

S

PART I: FIELD SECTION

| cattectar L0 S TRONAOILY

Date Sampled _//24// @ 0Time

Urs

Comgpany Contact _ .S T 2)2 pier o\ T Kobects

Telephone (509 V373~ 3578 0204 /2

>

" Sample
Number

Number and Type of Sample
Containers

Type of Sample*

Analysis Requested

L ~43-578-

rss 69//

19 442578

)
% (#-49.57a]
b 99-49-57A-

57,5 + |, 123 nJ, alegre
P ]
y57.620 ) 125wl oleac)

4

-
;@55 S&Z, S

Ss . ,5,24‘4 St

. Ra s -
0 5Y~ Medhod 9060 ¢ ch. Jee,
'’ y -e
r/é' Merh e ‘?0&:0; To&,  [Chuel on (Ce

[+ , S

b Mothed 9060 : TO.C 5 Chtet on ¢ e

-~

e

e

/

/
/
,,q. =
//
/
/
/
/
/
/

Field Information** 4O & S}) {1 D’MQ’ 76395 AW fats ,Q,— 708,
ASwstr  SwWide, MITied G060 .

Special Handling and/or Storage None.

PART Il: LABORATORY SECTION

Raceived by

Title

~-alysis Required

Date

*Indicate whether sample js sail, sludge, water, etc.
*®Use hack of page for additional information relative to sample location.
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Westinghouse R EST

‘_t, PART I: FIELD SECTION

cattector ()3, 771 oo psor ., T . KohertS  patesampled ¥/Z5/90. Time gz30, hours
Company Contact _L&) S T7/1 0 )_L{DSCLQJ Telephone (S0F 373~ 3¢/4 0150

Sample Number and Type of Sample - .
Number Containers Type of Sample Analysis Requested L

Q=538 WM&,:MML@#M/%&Q Taoc  (90-336)
5D 528 71 250l cleacglsss _sol stisdt, lthed 9060, TOC (70-33(5)

< /

\
)
[
o A
-

%

—
—
—
—
‘/r

— "

Field Information®** ¢ Zo b o Aarn ) Total e c

Gonbon., SWO-54 Mt o 9060, A

Special Handling and/or Storage M%%ML@U ASL Saanble. X
SaS” P b bennZm .. |

//f"

PART il: LABORATORY SECTION

Rarived by _,_ Title
w—salysis Required

Date

.lndic te whether sample is soil, sludge, water, etc.
L

£, " \ A R A-6000-406 {07/89)
*Use back of page for additional information relative to sample location,
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Remarks _ .
Sw-
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Shipped to 35 Pl Zaé'arg_fr"-{ )
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-6000-407
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Chain of Possession

Re! nqui:e.yay: : : ,E Received b% Date/Time:

< S (205
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Westinghousa YSIS REQUEST
. @ o eaeaty SAMPLE ANAL Q
o

PART I: FIELD SECTION

' 0T,
Colector .Q.L.S;QJA:&#MV\ Date Sampled _S-4-70_ Time /200 hours

Company Contact \ " Telephone (529 _)3Z7-T5/9

~

Sample Number and Typé of Sample

Number Containers Type of Sample® Analysis Requested
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4
Digtz- s5s0.

Field Information** ALK < {OFE . g L
W%M?QK LM/IJ(J ?060

Special Handling and/or Storage M‘Lﬁ@&'f M

PART II: LABORATORY SECTION
Paceived by i Title Date
1—nalysis Required
Indicpte whether sample i is soil, sludge, water, atc. A-6000-406 (07/89)

*=Use back of page for additional information relative ta sample locatlon
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gvo«'ansgggguse Hanford CHAIN OF CUSTODY

-

Company Contact &5, ﬂam'g.s pA : Telephone W&————
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M&Wﬂ@ﬁhﬁkﬂc/ Mcfgm:aézalmm
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Westinghaousa
Hanford Company

SAMPLE ANALYSIS REQUEST
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: Date Sampled 3/3 Zgg_}_ Time ﬁff? hours
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Sample
Number

Number and Type of Sample

Containers

Type of Sample*

Analysis Requested

i ./ Lo, O ::/(/// an et
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/

e

/

2 - /
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[ /
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e

Field Information**

3

2040 o ko€ p Samplas CAhActled .

Special Handling and/or Storage Apne

PART Il: LABORATORY SECTION

Rageived by

Title

- —alysis Required

Date

.lndrcatewhethersamplels soil, sludge, water, etc,

*Useback of page for additional information relative to sample lacation.
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Wastinghousa

| Campany Contact 405 TNOMPSCH

Hanford Company SAMPLE ANALYSIS REQUEST
.u PART I: FIELD SECTION
Collector L0).S Thomgxon Date Sampled 5/22/20  Time {020 _ hours

Telephone {507 ) 373~3¢818

Sample Number and Type of Sample
Number Containers .

Type of Sample” Analysis Requested
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oy /
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Field Infarmatian** Sotl Lo s . for T20-C. 2naluysrss S 6 Mericosr
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Special Handling and/or Storage _// 0/1€

PART il: LABORATORY SECTION

Rrcgived by

Title ' Date

Me.alysis Required

‘lndioate whether sample is soil, sludge, water, etc.
**Use back of page for additional information relative to sample locatien,
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SAMPLE RECEIVING/LOG~IN INFORMATION

Sample Log-In Information

Person Receiving Sample: Bpl\ € QM Date 5~ 22-9)
Sample Log-In Number(s): G- 3733 *

Client Sample Number(s): (x99 -5 - 5 - /sB.5 "

In-House Sample Number: *

Results Required By: €o/5'f3Q Client/Project: _{0. S _[bhmpso{\

Work Package/ctzarge, _c_odez QA Plan:

MA-70 Impact Level: 1T EPA Analytical Level:

Requested Analyses: D¢

Lab Technical Leader: Boh Smm&\-\-
vl

Client Point of Contact: _ N (N = ~Thn MO Phone: 3— 3R

Sample Archive Requirements: NIA
Hazardous Waste Disposal Issues: ;\J/(-’(

Special Requirements: ULA

Sample Receiving Information
Condition of Shipping Container: QMA
Chain-of-Custody Records Included? Yes _ X Ne

Chain-of-Custody Requirements: W €S
Condition of Samples: QDOA

Discrepancies in Shipping Records/Samples? Yes No X
Sample Storage Location: Liab 301 -A 2&‘;21.6‘) 02 At0e.

Sample Storage Requfrements: ¢t

Sample Custodian: D_Frle. Aprler.

-

* See back of form {f more than one sample number per page
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QUALITY CONTROL CRECK

\

ANALYSIS Toc.
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2. .3?1' ALAucl:,sir X -
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6. Ote. — QC | _ O _ —_—
A _
8. -
9.
10. - L —
0 = data had no problems .
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INTRODUCTION

This data package contains the results obtained by Pacific Northwest
Laboratory {PNL) staff in the characterization of samples for the 200-BP-1
Groundwater Analysis Project. The samples were submitted for analysis by
Westinghouse Hanford Cempany (WHC) under the PNL Technical Project Plan (TPP)
17662 and the Quality Assurance Project Plan (QAPjP) ALO-001. The-analytical
procedures required for analysis were defined in the Test Instructions (TI)
prepared by the PNL 200-BP-1 Project Management Office in accordance with the
TPP and the QAPJP ALO-001.

The samples (Table 1) were submitted with the appropriate WHC Chain of
Custody (COC} and Sample Analysis Request Forms. The samples were delivered
at refrigerated temperature to the 300 Area, 325 Building 200-BP-1 Sample
Custodian.

The requested analysis for these samples was Total Organic Carbon. The
quality control (QC) requirements for each sample are defined in the test
instructions for each sample. The QC requirements outlined in the procedures
and requested in the WHC SOW were followed. Sample duplicates and methods

blanks were analyzed. Al1 QC data that exist are include in this Data
Package/Report.

The data in this package are reported in separate tables for soil samples
(Table 2) and water samples (Table 3). The chemical analysis data are
reported on a per received basis. That is, no corrections were made for the
weight percent water in the samples. Three appendices are provided; one for
Test Instruction, one for Chain of Custody, Sample Analysis Request Forms and
Sample Receipt Forms and one that contains the primary total organic carbon
analytical data.



CERTIFICATION STATEMENT

I certify that this data package is in compliance with the terms and
conditions of the TPP 16772 and QAPjP ALO-001, for completeness. Release of
the data contained in this hardcopy data package and in the computer-readable
data submitted on floppy diskette has been authorized by the Project Manager
or the Project Manager’s designee, as verified by the following signature.

A3 o N\ Vb /- 2b =90

B. M. Gillespie Date
200-BP-1 Project Manager

Quality Control

I certify that I have reviewed all data in this report/package for

completeness of the QC data and for compliance with project QC requirements as
defined in the TPP 16772 and the QAPjP ALO-001.

%im | 4’/—4%«:
4. L. Daniel 7
PNL ACL Quality Representative




TABLE 1:

WHC_Sample Number

699-49-57B-216
699-49-57B-216A
699-49-578-2168B
699-49-578-216C
699-49-578-220
699-49-578-216D
699-49-57B-229
699-49-57B-299A
699-50-53B-208
699-50-53B-208A
699-50-538-214
699-50-53B-225

200-BP-1 Sample Numbers

PNL ALO Sample Number

90-5337
90-5338
90-5339
90-5340
90-5341
90-5342
90-5348
90-5349
90-5354
90-5355
90-6702
90-6703

Sample Type

Soil
Soil
Water
Water
Soi}
Water
Soil
Water
Soil
Soil
Sail
Soil



TOTAL ORGANIC CARBON ANALYSIS RESULTS

The soil samples and their accompanying QC samples were prepared by
procedure PNL-7-40.37, Determination of Carbon in Solids Using the
Coulometrics Carbon Dioxide Coulometer. The methodology is consistent with
SW 846 Method 9060. Procedure PNL-7-40.37 defines the operation of the
instrument used as well as the analysis of the sample. SW 846 Method 9060
Teaves the option for the analyst to follow the manufacturer’s instrument
instructions for calibration, analysis procedure and calculations. The water
samples and their accompanying QC samples were prepared by procedure
PNL-7-40.7, Solutions Analysis: Carbon. Analysis for both soil and water
samples was performed in building 325 in the 300 area.

Soil Samples

With the Coulometrics TOC analyzer, an average (daily) blank must be
determined prior to calibration check of the instrument and analysis of
samples. The major source of carbon in the blank is adsorbed COZ on the boat
and ladle. The blank is obtained by removing the quartz Tadle and platinum
boat from the furnace fube, then these pﬁrts are placed in the furnace and
carbon analysis is performed on this blank. As there is no sample preparation
prior to analysis, this instrument blank is also considered to be the methods
blank when determining TOC by this method.

The blank thus obtained has a direct effect on the quantification limit
for each sample as this value must be subtracted from each sample value
determined. However, this blank value js not an indicator of instrument
sensitivity, and should not be considered as an indication of the true
instrument detection limit. If the instrument were operated in a carbon-free
atmosphere, a lower blank value could be observed. It is not possible to
determine the absolute instrument detection limit (i.e., a measure of
instrument sensitivity) under current laboratory operating conditions.
Therefore, as the daily blank represents the background carbon level in this
analysis, it sets the lower method quantification limit. For purposes of this
report, the daily blank value is used as the lower quantificationA]imit for
the analyses. Reported results indicate that the resuits are above this
method quantification 1imit (instrument background carbon levels).



An average "method detection 1imit" for this analytical method may be
estimated from the standard deviation around the blank values reported in this
data package. This "method detection limit," defined as three times the
standard deviation of the blank values, is -5 ug of total organic carbon in
the analytical sampie. The method detection Timit expressed in concentration
terms would be dependent on the sample size analyzed. This average "method
detection 1imit" value is useful in evaluating future applicability of this
analytical method.

Samples were analyzed in duplicate. Duplicate results differed
significantly. The percent standard deviations (as defined in the
QAP3P ALO-001) ranged from less than 2% to 89%. This variability of .
difference is mostly attributed to the heterogeneity of the soil samples
received and their moisture content. ODue to the large amount of sample
inhomogeneity observed in the samples, WHC was consulted on this issue in
order to determine an acceptable method for obtaining a representative
sub-sample. The analyst followed the accepted protocol of mixing the sample
but heterogeneity still remained as demonstrated by the duplicate results.
However, it should be noted that the possibility, however rehote, of
analytical error cannot be completely eliminated based on the existing data.

At least one standard is analyzed each day as a one point'ca1ibration of
the instrument. The manufacturer’s manual states to use a single point
calibration of the instrument as the instrument exhibits a linear response.
Upon review of the standard results (of the same Kodak «-D Glucose standard)
for this set of data, the recoveries ranged from 88% to 102%. The average
recovery was 97.5% with a standard deviation of 4%. The conclusion 'is that
the precision from this set of data is + 4% relative, and a bias (accuracy) of
-3% on the average.

The general Environmental Protection Agency (EPA) hold time for Total
Organic Carbon Analysis in soils is defined at 14 days from the date of
sampling. The hold time was met for all but three of the soil sample analyses
in this data report. The three analyses that failed to meet hold times were
performed two days late due to the required 100% real time surveillance
backlog by the QA engineers. The "late" analyses of the samples has no impact
on the results.



Water Samples

With the Dohrman DCBO total organic carbon, a check standard is injected
into the instrument repetitively until two successive resuits are within 1%
relative. This standard value is taken as the one point calibration of the
instrument. The manufacturer’s manual states to use a single point
calibration of the instrument as the instrument exhibits a linear response.
An average "method detection 1imit" for this analytical method is estimated
from past analyses at 0.7 mg/ml.

Samples were analyzed in duplicate. Duplicate results differed
significantly. The percent standard deviations ranged from less than 1% fo
25%. This variability of difference is mostly attributed to the small amounts
of total organic carbon in the water samples. The sample results are near
detection Timits.

At least one standard is analyzed daily {(in at least duplicate) as a one
point calibration of the instrument. Upon review of the standard results for
this set of data, the recoveries ranged from 95% to 105%. The average
recovery for the 10 ppm standard was 100% with a standard deviation of 5%.
The conclusion is that the precision from this set of data is + 5% relative,
and a bias (accuracy) of 0 on the average. The spike recoveries, however,
were not as good. The average recovery was 71% with a standard deviation of
19%. The poor recoveries are attributed to spiking at 2 times the detection
limit (detection 1imit of about 0.7 to 0.8 ppm). The standard deviation of
the spike recoveries that are so near the detection limit is expected to be
larger than if samples were spiked at five to ten times the detection limit.
The spike sample and spike blank analysis was not requested in the TPP or the
client SOW for TOC analysis.

The general Environmental Protection Agency (EPA) hold time for Total
Organic Carbon Analysis in soils is defined at 14 days from the date of
sampling. The hold time was not met for the water sample analyses in this
data report. Upon analysis of the samples within the hold time, the results
were found to be extremely poor. The instrument was in need of repair.
Samples were reanalyzed as soon as the instrument was repaired. The "late"

- analysis of the samples has no significant impact on the results as the water

samples were properly acidified in the field prior to delivery.



1zble 2;: 200-BP-1 Total Orgenic Carbon Analysis Data
Soil Samples

% s5td
Sample ug € ug £ my C/Kg Dev of Date

WHC Sample # PHL Sample # Sample Type Ht, g Result in Sample Sample Dups Sampled Anelyzed

659-49-57B-216 90-5337-1 Sample 0.10728 15.42 10.3 9.6 F 19,48  40-01-90  10-16-90
" 90-5337-2 Dupl icate 0.11847 1374 B.62 72,8 10-01-90  10-156-90
un 90-5337-4 Blank 5.12 10-16-90

699-49-578-216-A  90-5338-1 Sample D.15658 13.3 8.18 2.2 37 1.81  10-01-90 1D-16-90
"W 90-5338-2 puplicate 0.180B6 14,33 9.24 50.9 10-01-90  10-15-90
u o 90-5338-4 Blank ) 5.12 10-16-90

699-49-578-220 90-5341-1 Sample 0.20066 11.98 7.82 39,6 F 3,55 10-02-%0  10-17-90
o 90-5341-2 buplicate 0.177 10.72 6.56 " 37.1 10-02-90  10-17-90
uon 90-5341-4 Blank . L.16 18-17-90

699-49-578-229 $0-5348-1 sample D.25607 7.6 12.79 50.03" 37.42 10-08-90  10-18-90
uon 90-5348-2 buplicate 0.2927 29.96 25.14 . 85.9 10-08-90  10-1B-90
uu 90-5348-4 Blank . &.B2 10-18-90

699-50-538-208 $Db-5354-1 Sample 0.12673 7.68 2.86 2.6 37 53.21 10-10-50 10-18-90
" 90-5354-2 puplicate 0.1192 6.04 1.22 10.2 10-10-90  10-18-20
uu 90-5354-4 Blank . L.82 10-18-90

699-50-538-208A $0-5355-1 Sample 0.13256 8.33 3.5 26.5 7.15 10-10-90 10-18-%90
uu 90-5355-2 buplicate D.16214 9.57 .75 25.3 10-10-90  10-18-90
L 90-5355-4 Blank 4.82 i0-18-90

£99-50-53B-214 @0-6702-1 Sample 0.30895 9.17 4.35 14.1 .42 10-11-90 10-18-90
L 90-6702-2 duplicete 0.31202 0.84 5.02 16.1 10-11-90  10-18-90
"u Q0-8702-4 Blank 4. 82 ; 10-18-90

699-50-538-225 90- 567031 Sample 0. 21405 16,94 12.12 56,6 * K 88.84 10-12-90  10-18-90
nwn 90-6703-2 Dupiicste 0.22741 é1.2 56,38 248 10-12-90  10-18-90
nu 90-6703-4 Blank . 4.82 10-18-%0

* Sample wes very wet.

Detection Limits for the three blank results above (3 times std, dev.) is 1.5ppm.

Total Organfc Cerbon by PNL Procedure 7-40.37, on Instrument WAG2040,

325 Bldg., rm 313. Date reported from LRB 52996, pp 4B-51.

Reletive Standard Devistion of the mine standsrds analyzed is 1,95%. /

o%?/ql



Yeble 3: 200-BP-1 Totat Organic Carbon Analysis Data
Water Samples

hve, RSD of te Lab
vg/mlL ug/ml. bups Spike Cntrl Cntri Date
WHE Sample # PNL Semple # Sample Type Sample Sample (¢3] %Rec ¥Rec XRec Sampled  Analyzed
16ppm Lab Cntrl 10.1 10.3 103
10.5
£99-49-578-2168  90-5339-1 Sample 0.67 2 0,63 2.0 10-01-90  10-24-90
90-5339-2 buplicate 0.59
$0-5339 Iriplicate 0.65 0.6 2.3
" Ouadruplicate 0.57
90-5339-3 Sample+Spike 1.46 1.38 8.2 50
u 1.3
90-5339-4 Elank+Spike 1.16 1.19 3.6 77
" 1.22
90-5339-5 Btank 0.05 0.03
" 0.004
90-5339-6 Dupt+Spike 1.57 1.46 1 56
" 1.35
699-49-57B-216C  90-5340-1 Sample 0.40 T 0,34 25 10-01-90  10-24-90
90-53.0-2  Duplicate 0.28
90-5340-3 Semple+Spike 1.40 1.30 1" 64
" 1.20 ‘
|
699-49-578-215D §0-5342-1 Sample 0.16 J 0.7 4.3 10-02-90  10-24-90
©0-5342-2 Duplicate 0.7 |
90-5342-3 SampletSpike 1.40 1.35 5.2 79 |
" i.30
10ppm Lab Cntri 9.3 9.4 o4
9.1
9.9
10ppm Lab Cntrl 10.0 9.8 8
9.4
10.1
699-49-578-229A  90-5349-1 Sample 1.3 T 1.33 11 10-08-90  10-25-90
90-5349-2 buplicate 1.32
90-5349-3 Sample+Spike 2.94 2.88 2.9 103
" 2.82 ’
$0ppm Lab Cntrl 16.6 10.5 105 :
10.4
Total Organic Carbon by PRL Procedure 7-40.7, on Instrument Wa6i102, p(‘(
325 Bldy., rm 400, Data reported from LRB 53093, pp SS5. q\

Semples and Controls spiked ot 1.5 ppm, The 1,5 ppm spike level is about 2xDL
and therefore spikes exhibit somewhat poor recovery .
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SAMPLE ANALYSIS REQUEST FORMS

AND PNL SAMPLE RECEIPT FORMS
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Received by: N L) [lRiE
Customer Sample Mumber(s):__2/& 2./t -/? 2. l" 6 ZHe—C.
ALO Sample Number(s): Fo 5337 4o-S 338‘ f—'ro $33F -90-5340

PNL-ALO-051, Rev. O

"Exhibit 1
Page 1 of I
SAMPLE RECEIPT FORM
Delivered by: Stebflev Date/Time: /d‘/L_/?'O V748

(-9 =49 - 5706 —)

Customer Chain-of-Custody Form: Present /Absent

Additional Shipping Forms (list):
SHNPLE NVRHSIS Reoud s

Custody Seals on Shipping and/or Sample Containers and their Conditions.
Present__'~~_ ___ Absent

[f Present, Condition:_90-5337 Spaded oty a/éuﬂs/ CAp - ot foflle

OMMers & I
Sample Tag(s) ID Numbers if not Recorded on the Cham of-Custody Record
or on -Sample Vial.

Notes: -/’U//?-

Condition of Shipping Container (Verify that ice still exists such that
samples are at refrigerated temperature).

PrrcKed NTO 326 ALDE&E By ST FFReE?R Cpwcd pOoi™

Veldi Py Sthptiid ¢ copy iy
Condition of Sample Vials. e T JETL Mm//ii-;; COCH
Co0 0

Verification of Agreement or Nonagreement of Information on Receiving
Documt?nts. c
A (—)/é'é/?tﬁ,g,/ /}/)/'UU

Resolution of Problems or Discrepancies.

[/

RETURN COMPLETED FORM TO PROJECT MANAGER

BCi-33&



w=s tinghoure Hanfard i

/ \
.
/ \>/

.

) L. Chain of Possession

Refinquished by: Recewed by: PRy “../_ DatefTime:

) I ot / /0N /S0

Rehnc;unshed by Reeew / Date/Time: /
Y - S
A2 ”/ "/ /d //z . 02/ d J5,00 LS
qdished b Received by: DatefTime:
Relinquished by: Received by: Date/Time:

-.1-

CHAIN CFOLSTCDY
© Campany } :
. Company Contact L1} S TN £ (2N SV Talepncae 27 5m o “,/?., v
= et g —
. .aple Callacted by _£. & t 1_!' " Ly LoD L.r'bf;te L l St Time ,.*.;..__.,._.__, - '_/m‘:“._jgj )
* - . IA..‘:-(' Ak PR
Sample Locations __ g S - LS. o9 cerfel
lca ChestNo..__ D! oy poraifsn: oF Field Legteck nndPageNc. L oHC - /\J" = }—--:'-";’z'g',dzza:
. t
Remarks _%:h:_;jm \iafmﬁ'nﬁiq G ¢7(‘ [ J‘}_;a_ NN ‘_,g o C.,_q_ /‘L(L L —:‘i‘\-r_,J
aw..au‘\ "f‘?’-t."?’-i'fip"/ T, '
Bill of Lading N CANA Offsita Pregarty Ne. AR
Mathod of Shipment _A_a_ :’ POt oy S L rhee .
Shippedto - F LW LY RN TR “L ; BN LA Ll o-\ ot AR
Possible Sample Hazards 91 e Pauit 2 2 & /u/f —-f-’n “/ 7T e
(/¢ ‘
8
_ - Sample ldantificstieca ~ -
‘ NpGG-UG. a7 R =2p ' .
* [ 250 m b i Sfasy N5 (',L,U -QS.‘& Dot saed. pMes el 170 “T)C.
-y ’ “ - i v + ’
2) 1 F5-<S-$ 73 2r1,
’ ] ] oo
: [ 2302 afw!u.u Slaus c_ﬂs_.._ﬂ_..v Aot S Motrafenis T
T :
. . ) ?\ G- wG-STR _Ap-p
' . [, (25 ml JolgesZee. Fm_r'::_.... i ir’Lc—JG:Q«f;Cj TCC, oSt LDt Lt
2 "'{') bST-tG- 571"2‘-:..4!(;-(’
. /} L2910 plaaTee bettle MlpGio.s G THC, (wati | L 2mf a1
~ / nf)‘/

LY B N |
B(. e B Y6 A-6C00-487 [04:90)



q, il

. alysis Required

. Westinghouss SAMPLE ANALYSIS RECUEST
. Hanford Company
N

,\-E‘_'_J\_J

! - i p [ - [
b 77-usg P-216 B [ j25 me olehed bsctle I\/‘.ﬂ_qfh.:_»c\‘:r!)é:c‘
M99 9GS2 e O | 12 Tup olastic pestls, MATed Seipe T0Q, 20 ArCl o e lom

PART iz FIELD SECTION

e

———

L ] '. ' 3
Collector A ALY Thion efeNn | g= St DateSampled [DNL 1S Time. v A gl}lours
Company Contact W), S -T\\.Ct‘\,\.‘D&’L(\ Telephane (5C% ) 2 73A-3A%!%, /03‘@

mple Number and Type of Sample .
hs.lfnmger ° Canta):?aers P | Type of sampter Analysis Requasted

e9q-va A1A=Je  } 2D 0 Cenluanklas) af}&mu;d sewosul MeTh30e0 - =00

GG 4G - -2 llo-B . 1 ASD P durolied S laia i dod Swsde MiTT 0 T0.G.

e

oG S wiC - DAL LA

[t

N _ el :
\_ el
\ i ol
\ oL
o~ v

\/

~ ~
e >~
~ ~
~ ~.
-~ l

. e o
Field Information*~ d(lzmpﬂﬁq; /L (LM_J} oLl f./ +o WIS PN Lot~

Special Handling and/or Storage _,_,/LLLF goal o~ (et Lo

PART Ii: LABORATOBY SECTION -

" /L .JL/ e . . ,.-.
Raceived by h7// /f) //%—- Title %@C?;J "{('f/(////u Data /5'/ Z’/If 9

ol 10 ¥

*Indicate whether sample is soil, sludge, water, etc.

) A-6000-406 (07/89)
**Use back of page for additional information relative to sample location.

BCi=-:34



PNL-ALO-051, Rev. O

"Exhibit 1
Page 1 of 1
SAMPLE RECEIPT FORM
Delivered by: 57'_@4[]/&1/ Date/Time: /0/2- /600

Received by: :Z?? L. UIE
Customer Sample Number{s):_¢99-¥9 - 571’3-'2201, (9G-<4F-578-216 D

ALO Sample Number(s):__50-S53+/ 70 -53492.

'-/ Abseqt__

Customer Chain-of-Custody Form: Present

Additional Shipping Forms (1ist):
REQ. FOL SAMPEE AVILYSLS
Custody Seals on Shipping and/or Sample Containers and their Conditions.
Present o Absent
If Present, Condition:__(zeCD

Sample Tag(s) ID Numbers if not Recorded on the Chain-of-Custody Record
or on Sample Vial.

Notes: %L '

Condition of Shipping Container (Verify that ice still exists such that

samples are at refrigerated temperature).
PrcRED JOTO 328 BLbe ABY STEFFICE @oued por

UeR Py SHirpN e acv it ER . SANPLES FeLT LD

Condition of Sample Vials,

Eo0 D
Verification of Agreement or Nonagreement of Information on Receiving
Documents.

Asret Y M/

Resolution of Problems or Discrepancies.

RETURN COMPLETED FORM TO PROJECT HANAGER

BC1-305



. Campany Contact. W) S H\'t:T"E\DSCF\ Telephane 373-2%18

cm

4

. Waestinghouse Hanford CHAIN OF CUSTORY
© Company ' -

~ .aple Callected by (& 5 TY\.&.;YY'\D_:CF\ '?2‘6{2‘"““\’(!2 8¢ Time 0530, 0750 -

sample Locations _{~GF-/F-5705 - L:'OD‘EE::;?\' \ﬁFjr A7 o of p‘-\Qﬂ\Db

Ice Chest Na.._/ = 5&6’&72.‘ 42 Lfc)u..t_ee FlelchgbookandPageNo Lut-{G-AJ a??’—&m o

Remarks _ S oles dh’)_Yﬁé QEA&CM}U—MQ' %ojﬂméﬁﬂﬂ
ﬂ’”—“—-e—em 3‘1 StOs Y Cié’f&@ T 7t 72 WM_C_M&'»\_‘_

8il! of Lading No. /V /;) Offsnte Property No AA

Method of Shipment nand Cer «.{ uu *"‘3(_ SAN-DE va

shipped to B YN L La

Passible Sample Hazards __ Y\ S'O\E L\\dJ-O o d Lo Q\\?ld ARSI AR A A

Sample Identification . -

Nb99-49- 576 =230 . :
e mlwr g Coc ) MethendGopen 208 (L»-LOL«Q-TF.LU

b= 57 B=21- D/, 17 Sl plastrd. Dal HEL, panZan  MEte Gped 7

Y-

C

~a ) . Chain of Passassion
Relinquished by:4/ +.) 77}om/u'0/) Received by: £z S%:54- |[DatefTime:
/%fh///rj/_.é'n«.d/&"l f’/) / 4 /%/?0 /00468
u:;gﬁed by 4 Receifed by; /j/ Date/T}
A
/2 % ML /////d Jo/ 4/;‘0 /&CO HES

\quished, by Received by: OhterTime:

Relinquished by: Received by: Date/Time: |

' ROI—136 ~

A-6000-107 (04:90Q)



7 0

'
"

[

Q.

Collector K Z. Stest g\yr A{/S - /Qaﬂq'g: S
Company Contact 4G -D. 7AO n‘;ﬁﬁ&'ﬂ

Westinghousa
Hanford Company

SAMPLE ANALYSIS REQUEST

PART I: FIELD SECTION

Date Sampled /J/Z/<3<)  Time £53(D hours

Telephone (X209 ) 373 -35/%

Number

Sample Number and Type of Sample

Cantainers

Type of Sample*” Analysis Requested

WG 495718230

4, 250 mf/_@mdt&? cdatd Fecd .S‘aaf'd/{, Medie s G000 T O C .

WoG9-94-S78-26D 1,125 ms plastr e, A, Heel, Lemrrn et Metho JTN00 TOC..

'

s Sz I9g

~

Field Information** /¥ ‘r":\_mzf'«:}) Coliceclod s \S/LLZZ%O.F(/ %W 325 PAL CAR

qlcuo Al gan &/ TolQl B4 Gricc. ¢ o AL

Special Handling and/or Storage L,/f" 2 r) Ol ffe s ! | T 4 LA — ——/l (Lf-u!&-

libicc Te 3a< PAL LAs.

PART Il: LABORATORY SECTION

. Z
Pacgived by 'f7/“/////(/ /AZLL,-

rive _ O Aptep Fbaliy) _ oae 10/2150

.alysis Required

*Indicate whether sample is soil, sludge, water, etc.
**Use back of page for additional information relative to sample lacation,

A-6200-406 {07/89)

BOL=337




Delivered by: Q:‘J//Mt/
Received by: //;27 /(//r_/

(29049 -57B-229 LG -576-299/T

Customer Sample Number(s):

PNL-ALO-051, Rev. 0
"Exhibit 1
Page 1 of 1

SAMPLE RECEIPT FORM

Date/Time: /4/7/40 g0l

Wife R

ALO Sample Number(s): & = ‘5'3‘# £ 20~5347

1.
2.

Customer Chain-of-Custedy Form: Present /Absent

Additional Shipping Forms (list):
}%ﬁuzaF- ek
ASR

Custody Seals on Shipping and/or Sample Containers and their Conditions.

Present__L Absent
If Present Condition: (25&29157

. 'Sample Tag(s) ID Numbers if not Recorded on the Cha:n of- Custody Recerd

or on Sample Vial.

Notes: N /ﬁ_

Condition of Shipping Container {Verify that ice still exists such that
samples are at refrigerated temperature).

SAMILE /fﬁ"u) OEL VERCD 7D 23S BLDOC — jc& WO

C%gdﬁlﬁ'l af Sample Mﬂ?ﬂ’?j &>

0 O
Verification of Agreement or Nonagreement of Information on Receiving
Documents.

%7%Ox/ww—*’”

Resolution of Problems or Discrepancies.

RETURN COMPLETED FORM TO PROJECT MANAGER

BCi— e



. Company Contact. _\A)-S . -“'\-D"Y\\QSDT'\ Telephone _ 373 - 3878

12).99-49-578-229 4 Gy -S31G :
‘\l 25D mk om,m<£m watze: Tel; - Methood 9oLy ) neg W, SCLL e dde h

Westinghouse Hanford CHAIN.OECUSTODY
' Campany

, —
Sample Callected by SHS—'T?\&miQEr\'K-ZéQé\‘,’ w_8101%90 Time 1348 1357 .
Sample Locations __97 - 49-578 -22.9
lce Chest No., u SLEER.\ PCL.UC‘_cet = Field Logboak nndPageNo LOHC -A) = 28T =~k r::l-a. 34

Remarks Jﬂ_i_'h.;ggg,,g be Q.M&,w.m:f Lo _'280 -3P-/ Toraf &%L -
Bill of Lading Na. Ar B Qffsite Property No. _Av B

Method ofShlpmentM AL Ao IQ.: ASL St von. 4 223" PNd..
Shippedte _- 325" PNML Lai— v

Possible Sample Hazards LT e nde Cazz 4 l-r,.ZS"\. /!—!_.o_.'ﬁd 4 )fczl") Lernia H

- Sample Identification  _
D £99-49-678-3239 P0-539¢ :
L, 120mE. Gowberefaar, deul s TOC sMetod Q60

A /
s . ' / \\ ] /
\\\ /
- ™~ ! / \ “ R '
—— . / \\ /\?l/
2 N b/ X
AN AN
// ‘\., : // \
e ~N i N
/ ~ 7 _ N
e ~N_ Z N
i ~ RN
b Chain of Passassion .
Relinquished by: ). BM\.PS Received by: P 2 sul, Date/Time:
S Yo paen £ 7t 10/8/90 /435
Refinquished by: | Receiysd b j % Da?‘um :
H 7 _gtl 7%/ /0 g/w §:05
.nn7u1$hed by: Received by: DatefTimae:
Relinquished by: Received by: Date/Time: i
ROI—3254 ]

A-6000-307 {02/90)



Westinghouse
Hantard Company

@

SAMPLE ANALYSIS REQUEST

Ly . e

PART I FIELD SECTION

Collector A\ 5. "l’?\.t::n\_x_pSGﬂ

- RE STllo

Company Contact _WJ- D "Thovao$om

Date Sampled /O/BA[F0 Time 1348 hours

Telephone ( F07) 373 -3fp! 340

Sample

Number and Type of Sample
Number

Containers

Type of Sample* Anatysis Requested

£9G-45-573-339 ¢ 1. 13000, Qe

aCcu.a Dol 4 TOC, * MG‘“ﬁ\'ccl QOO

693G G- 702G A 1 250D o

..\»QJ\C‘('(‘._VA e Nt ‘T'DC'_, Mo TiRod QD&;O

[ onf - SOu
a-clcte d

N
/J"

/

/

/

|
—

~

Field Information** J(‘um-bh,o U /u 3 o e le. n{’d U&S-ﬁ Tote St #Fla.—éﬁ- & @OJL»UZW‘\—

NMeGhod 90140 2

'

IOE o ws T

Special Handling and/or Storage A x4 ¢/

f’z\matj_ o 298 LPL

PART Il: LABORATORY SECTION

Racaived by

ilysis Required

Tite é’ﬂé%é ﬁgw///a - Date /01/%’/?0

*Indicate whether sample is soil, sludge, water
*"Use back of page for additional information r

, etc,

elative to sample location.

Bei-2.

A-6000-406 (07/89)



PNL-ALD-051, Rev. O
‘Exhibit 1
Page 1 of 1}

SAMPLE RECEIPT FORM

Delivered by:_ﬁ%—— Date/Time: /‘?/0‘/‘?0 /3.05

Received by: L//f/"’(’
Customer Sample Number(s): 697 -S© <36~ 205;, 208~
ALO Sample Number(s}: 90 ‘“535_“6 535-4'-

1. Customer Chain-of-Custody Form: Present______ Absent
2. Additional Shipping Forms (1list}:
Rogucat fon. Frcdypin
3. Custody Seiijzgg,Shipping and/or Sample Containers and their Conditions.
Present Absent

If Present, Condition: <

4. Sample Tag(s) ID Numbers if not Recorded on the Chain-of-Custody Record
or on Sample Vial.

Notes: /U Z

5. Condition of Shipping Container (Verify that ice still exists such that
' samples are 3t refrigerated temperature).

.,
6. Condition of Sample Vials,

GO D

7. Verification of Agreement or Nonagreement of Information on Receiving

Documents. —
/7n1;v

8. Resolution of Problems or Discrepancies.

a

RETURK COMPLETED FORM TO PROJECT MANAGER

BCi-3i1



»  Westinghouse Hanford CHAIN OF CUSTODY
- Company .

Company Contact \MJ‘DL\ S _Tn o psen Telephone (‘3CC{) 373-25315
Sample Collected by LS. Thomoscn/p; Sttt Date /O/ID (50 Time OC?CE?I'D‘?QO :
Sample Locations _(£99 -5C- 635 3 e lists cn Lol A NOeth p- 260 BT

Ice Chest No.. Field Logbook and Page No. (UMK? -AJ - ZT T2 2 g 744

Remarks .«ffmg_ﬂm Jhnﬂa ctad y/fwn r'c‘?iluig.w AAQCU -BP-/ RI/ES - G ety %/a

gill of Lading Na. N4 Offsite Property No. __AV'A
Method of Shipment Mzarcl Cah sf To 325 A2 LA Lragran o A5 nonab S .
Shipped to __395 ,DA./L.ZJ— c?mzrm :

Possible Sample Hazards Sone  enede O coras 5/(;!@’ LA e 2 TS

_ Sample Identification  _. -
< | £99- s0-538- 208 , .

) [ YA-Y : — .
P ! m/é*w,réwr c""ﬁe.s <o St §4, a/cidécr/-fna{;fslf ,{-_,- Zrrre Cdlmin i /ﬁ‘t’.dc'tv'(ﬁc‘.f)

e )| 4 99- 50-536 - 2c0
— | 1,180 m/ /Z/n/‘r!rC’/as.a A s.w_ _,m iy Mo Hred 9%0 Aﬂac.(.{SIj @ e Ape e L f—-ﬁfar\f(TcJ.C’.)

fa\ | / ~_ — <

Chain of Possession

"Uefl 5 mﬂw&cewed by: £7 57 '/"r Date/Time:
jjﬁ%m_uaf;ﬂ A7 0//4_ 10110/ 90 /CCOJL,_‘{.

Relinquished by >

Received by: DatefTima; )
o# 7 / // s jofafon  JINS HS

. nq’fxished,})/y. Recewed by ofterfime:

Relinquished by:

Relinquished by: Received by: R DatefTime:

Q

e o
U T rathe

A-6000-107 (04/90)



0.

( ¥

' Westinghouse
Hanford Company

SAMPLE ANALYSIS REQUEST

PART I: FIELD SECTION

Caltector . W. D . Thornu<on / RZT Stellisr

Company Contact \\) S. 'h\ﬂmbsm

o280 - 8-/

KT /75

Date Sampled _/Q/1O/ G0 Time QG EQ hours
Telephone (S0 Y 373 - 318 0700

Sample
Number

Number and Type of Sample
Containers

Type of Sample*

‘Analysis Requested

~534

/gﬂ-ﬁo‘sflﬁ"aos; 120md. Qg’&bﬂ,t';
v) 6 79-

NGUIEEE Soi'_; A

naJMs__;A Qnr

i)
TO& MELAad
Torae Q"C\&M.LL tffrECN

AN

Fa084, Jlo_ﬂ.g&'-%‘_

0 sl soct

Cl,wwws -A,q_ ToTr. Dr'aa,Mn_ Corlron (T

U Mitied 906 |

AN

/

AN

— .

N

/

e

"

[

J‘Q""PT’""‘G:

T
Field Information** /"(\mub-ﬂ%—- \C@ bhe Qng Lum-'c/ Aor ) TRl (S'LQc-.nu_c, Con LB ﬁ"OC

et jes VY

5 nLaf"f?p

Special Handling and/or Storage

Yaa

Aol caruy L3250 LAR /3coneen: é.é} ASL,

PART It: LABORATORY SECTION

Rncaived by

7720 s

Z.

.alysis Required

Title K?/?@?’L{I/ .

vate _10/e0/70)

Indicate whether sample is soil, sludge, water, etc.
*"Use back of page for additional information relative to sampla location.

BCl-2%

i
(=

A-6000-406 (07/89)



2 7

PNL-ALO-051, Rev. O
"Exhibit 1
Page 1 of 1

SAMPLE RECEIPT FOR

Delivered by: Q. ST¢FEtEQ Date/Time:_fo/lit/9¢ — [3colvs

Received by: MiKE UR.E

Customer Sample Number(s): £ G ¢-Sc.-52R..2(4
ALO Sample Number(s):__%o-£vo2

1.
2.

Customer Chain-of-Custody Form: Present,—~~ Absent

Additional Shipping Forms {list): RAs A1) Ry esT ,__;_.2_'\_‘.“'?1_..:'

Custody Seals on Shipping and/or Sample Containers and their Conditions.

Present__s— Absent

If Present, Condition: Coud

Sample Tag(s) ID Numbers if not Recorded on the Chain-of-Custody Record
or on Sample Vial. '

Naotes: /\)/ A

Condition of Shipping Container (Verify that ice still exists such that
samples are at refrigerated temperature). GeoN

Condition of Sample Vials. ...

Verification of Agreement or Nonagreement of Information on Receiving
Documents. AL
y <

Resolution of Problems or Discrepancies.

~/A

RETURN COMPLETED FORM TO PROJECT MANAGER
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PNL-ALO-051, Rev. 0
‘Exhibit 1
Page 1 of 1
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Pacific Northwest Laboratory, 200-BP-1, Total Organic Carbon

Data Package 3
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' \ Westinghouse
. Hanford Company

O0SM RCRA LEVEL C DATA ASSESSHMENT

DATE s2/31 /90 SAMPLES/MATRIX s55-55-iGe  £2-572- 1528

REVIEWED BY 74 'ﬂqﬁ“u/m 55-55- (604 57-57-1¢005
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.gOO—BP-l SUMMARY TABLE
" Laboratorys: PNL-325

SDG #: Report 1, Rev 0

Report 2, Rev 0O

Report 3, Rev 0

TOTAL ORGANIC CARBON - soil
sample value/qualifier

Sample Number value/qualifier
Report 1 (ug/g)
49-57B-157.5 73 J
o3 49-57B~-157.5D 895 J
49-57B-160 69 J
—rn 49=57B=161 113
50-53B-EB 94 J
50~538-155.7 43 J
. 48~-50-168-1 176
- 48-50-168~176 149
- 48-50-168-2 131
48=50-176.7 221
, 52-54=168.5 280
’ Report 2 (mng/Xg)
B e ——————————————
49-57B~216 '196.0 J
- 49-578=216-A 52.2 J
49-57B-220 39.0 3
- 49-57B-229 50.0 J
o~ 50-53B~-208 22.6 J
50-53B-208A 26.5
50-53B-214 14.1
50-53B-225 56.6 R
Report 3 (mg/Kg)
55-~55-160 92.3
55«55-160-A 125
55-55=162 21.5 O
52-57=160 61.0
52-57-160-B 84.1
55-55~-166 6l1.5
55-55-190 23.8
52-57~-162.0 47.9

.R not reported and/or requested

all sample numbers begin with 699- prefix



.20 0-BP-1 SUMMARY TABLE
Laboratory: PNL-325
SDG #: Report 1, Rev O

Report 2, Rev 0
Report 3, Rev O

TOTAL ORGANIC CARBON ~ water
sample value/qualifier

Sample Number value (ug/ml)/qualifier

Report 1

no water samples

~~ Report 2

{ 49-57B-216B 0.67

J

- 49-57B-216C 0.40 J

o 49-57B~216D 0.16 J

e 49-57B=-229A 1.34 J

.(e.port 3

:‘ 52=57=157=A 0.41
- 52-57-157-B 0.99
55~55=160=A 0.65

o~ NR not reported and/or requested

all sample numbers begin with 699~ prefix



INTRODUCTION

This data package contains the results obtained by Pacific Northwest
Laboratory (PNL) staff in the characterization of samples for the 200-BP-1
Groundwater Analysis Project. The samplies were submitted for analysis by
Westinghouse Hanford Company (WHC) under the PNL Technical Project Plan (TPP)
16772 and the Quality Assurance Project Plan (QAPjP) ALO-001. The analytical
procedures required for analysis were defined in the Test Instructions (TI)
prepared by the PNL 200-BP-1 Project Management Office in accordance with the
TPP and the QAPjP ALO-001.

The samples (Table 1) were submitted with the appropriate WHC Chain of
Custody (COC) and Sample Analysis Request Forms. The samples were delivered
at refrigerated temperature to the 300 Area, 325 Building 200-BP-1 Sample
Custodian.

The requested analysis for these samples was Total Organic Carbon. The
quality control (QC) requirements for each sample are defined in the test
instructions for each sample. The QC requirements outlined in the procedures
and requested in the WHC SOW were followed. Sample duplicates and methods

blanks were analyzed. A1l QC data that exist are include in this Data
Package/Report.

The data in this package are reported in separate tables for soil samples
(Table 2) and water samples (Table 3}. The chemical analysis data are
reported on a per received basis. That is, no corrections were made for the
weight percent water in the samples. Three appendices are provided; one for
Test Instruction, one for Chain of Custody, Sample Analysis Request Forms and
Sample Receipt Forms and one that contains the primary total organic carbon
analytical data.



CERTIFICATION STATEMENT

I certify that this data package is in compliance with the terms and
conditions of the TPP 16772 and QAPjP ALO-001, for completeness. Release of
the data contained in this hardcopy data package and in the computer-readable
data submitted on floppy diskette has been authorized by the Project Manager
or the Project Manager’s designee, as verified by the following signature.

X e /B0 VS [2=10-90

8. M. Gillespie Date
200-BP-1 Project Manager

Quality Control

I certify that I have reviewed all data in this report/package for
completeness of the QC data and for compliance with project QC requirements as
defined in the TPP 16772 and the QAPjP ALO-001.

_}; 3‘52;¢uu442?= | / 9"fﬁ2//§7¢9

. L. Daniel ¢ " Date
NL ACL Quality Representative




ABLE 1: 200-BP-1 Sample Numbers

699-55-55-160
699-55-55-160A
699-55-55-162
699-55-57-160
699-52-57-157A
699-52-57-1578
699-52-57-160A
699-52-57-1608
699-55-55-166
699-55-55-190
699-52-57-162

WHC Sample Number PNL ALD Te Number Sample Type
90-6716 Soil
90-6717 Soil
90-6718 Soil
90-6719 Soil
90-6720 Water
90-6721 Water
90-6722 Water
90-6723 Soil
90-6724 Soil
90-68725 Soil
90-6726 Soil

4
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ORGA ANALYSIS RESULTS

The soil samples and their accompanying QC samples were prepared by
procedure PNL-7-40,37, Determination of Carbon in Solids Using the
Coulometrics Carbon Dioxide Coulometer. The methodology is consistent with
SW 846 Method 9060. Procedure PNL-7-40.37 defines the operation of the
instrument used as well as the analysis of the sample. SW 846 Method 9060
Teaves the option for the analyst to follow the manufacturer’s instrument
instructions for calibration, analysis procedure and calcutations. The water
samples and their accompanying QC samples were prepared by procedure PNL-7-
40.7, Solutions Anaiysis: Carbon. Analysis for both soil and water samples
was performed in building 325 in the 300 area.
Soil Samples

With the Coulometrics TOC analyzer, an average {(daily) blank must be
determined prior to calibration check of the instrument and analysis of

samples. The major source of carbon in the blank is adsorbed COz on the boat

and ladle. The blank is obtained by removing the quartz ladle and platinum
boat from the furnace tube, then these parts are placed in the furnace and
carbon analysis is performed on this blank. As there is no sample preparation
prior to analysis, this instrument blank is also considered to be the methods
blank when determining TOC by this method.

The blank thus obtained has a direct effect on the quantification limit
for each sample as this value must be subtracted from each sample value
determined. However, this blank value is not an indicator of instrument
sensitivity, and should not be considered as an indication of the true
instrument detection limit. If the instrument were operated in a carbon-free

atmosphere, a lower blank value could be observed. It is not pessible to



determine the absolute instrument detection limit (i.e., a measure of
instrument sensitivity) under current laboratory operating conditions.
Therefore, as the daily blank represents the background carbon level in this
analysis, it sets the lower method quantification limit for that day. For
purposes of this report, the daily blank value is used as the lower
quantification 1imit for the analysis. Reported results indicate that the
results are above this method quantification limit (instrument background
carbon levels).

An average "method detection 1imit" for this analytical method may be
estimated from the standard deviation around the blank values reported for
this project. The blank data may be found in data reports titled Total
Organic Carbon Data Package No. 1, Total Organic Carbon Data Package No. 2 and
in this data package. This "method detection 1imit," defined as three times

the standard deviation of the blank values, is ~3.4 ug of total organic carbon

in the analytical sample. The method detection limit expressed in
concentration terms would be dependent on the sample size analyzed. This
average "method detection Timit" value is useful in evaluating future
applicability of this analytical method.

Samples were analyzed in dup1i£ate. Duplicate results differed
significantly. The percent standard deviations (as defined in the
QAPJP ALO-001) ranged from 2% to 24%. This variability of difference is
mostly attributed to the heterogeneity of the soil samples received and their
moisture content. Due to the large amount of sample inhomogeneity observed in
the samples, WHC was consulted on this issue in order to determine an
acceptable method for obtaining a representative sub-sample. The analyst

followed the accepted protocol of mixing the sample but heterogeneity still



remained as demonstrated by the duplicate results. However, it should be
noted that the possibility, however remote, of analytical error cannot be
complietely eliminated based on the existing data.

At least one standard is analyzed each day as a one point calibration of
the instrument. The manufacturer’s manual states to use a single point
calibration of the instrument as the instrument exhibits a Tlinear response.
Upon review of the standard results (of the same Kodak «-D Glucose standard)
for this set of data, the recoveries ranged from 99% to 102%. The average
recovery was 100.0% with a standard deviation of 1.4%. The conclusion is that
the precision from this set of data is + 1% relative, and a bias of 0% on the
average.

The general Environmental Protection Agency (EPA) hold time for Total
Organic Carbon Analysis in soils is defined at 14 days from the date of
sampting. The held time was met for all but one (90-6726) of the soil sample
analyses in this data report. This one hold time was inadvertently missed as
the analyst did not realize that this sample was sampled three days prior to
the other sample (90-6725) it was analyzed with and took the sampling date
(10-29-90) as the same for both samples. The Tate analysis has no known
jmpact the final results of the data.

Mater Samples

With the Bohrman DC80 total organic carbon, a check standard is injected
jnto the instrument repetitively until two successive results are within 1%
relative. This standard value is taken as the one point calibration of the
instrument. The manufacturer’s manual states to use a single point
calibration of the instrument as the instrument exhibits a linear response.

An average "method detection Timit" for this analytical method is estimated



from past analyses at 0.7 ug/ml.

Samples were analyzed in duplicate. Duplicate results differed
significantly. The percent standard deviations ranged from less than 1% to
20%. This variability of difference is mostly attributed to the small amounts
of total organic carbon in the water samples. The sample results are near
detection limits.

At least one standard is analyzed daily (in at least duplicate) as a one
point calibration of the instrument. Upon review of the standard results for
this set of data, the recoveries ranged from 77% to 123%. The average
recovery for the 10ppm standard was 101% with a standard deviation of 5%. The
conclusion is that the precision from this set of data is £ 5% relative, and a
bias of +1% on the average. The spike recoveries, however, were not as good,
The average recovery was 105% with a standard deviation of 25%. The poor
récoveries are attributed to spiking at 2 times the detection 1imit (detection
Timit of about 0.7 to 0.8 ppm). The‘standard deviation of the spike
recoveries that are so near the detection limit is expected to be larger than
if samples were spiked at five to ten times the detection limit. The spike
sample and spike blank analysis was not requested in the TPP or the client SOW
for TOC analysis.

The general Environmental Protection Agency (EPA) hold time for Total
Organic Carbon Analysis in soils is defined at 14 days from the date of
sampling. The hold time was met for the water sample analyses in this data

report.



WHC Sarple # PHL ALO ¥
699-55-55-160  90-8714-1
" 90-47146-2
" 90-6714-3
" 90-6714-4
699-55-55-160-A $0-6717-1
“ 90-6717-2
" 90-6717-3
" 90-5717-4
£99-55-55-162  90-6718-1
" 90-6718-2
" 90-6718-3
" 90-6718-4
699-52-57+160 90-6719-1
" 90-6719-2
" 90-6719-3
u 90-6719-4
699-52-57-160-6 90-5723-1
" 90-6723-2
" 90-6723-3
" 90-6723-4
£99-55-55-168 90-6724-1
" 90-6724-2
“ 90-6724-3
" 90-6724-4
699-55-55-190 §0-6725-1
" 90-6725-2
" 90-6725-3
" 90-6725-4
£99-52-57-162.0 90-6726-1
" $0-6726-2
" §0-6725-3
" 90-6726-4

e
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Table 2: 200-8P-1 Total Organic Carbon Analysis Data

Soil Samples
Sample ug C

Sample Type  wt. g  Results
Sample 0.28326 28.84
Duplicate 0.25249 28.81
Standard

Blank 2.7
Sample 0.28147 37.81
Duplicate 0.:173 37.97
Standard

Blank 2.Nn
sample 0.55497 14.71
Duplicate 0.60811 21.29
Standard

Blank 2.1
Sample 0.33163 22.93
Duplicate 0.39409 25.6
Standard

Blank 2.1M
Sample 0,3902 34.54
Duplicate 0.2981 28.93
Standard

Blank 2.7
Sample 0.36691 24.92
Dupticate 0.40881 33.39
Standard

Blank 2.n
Sample 0.4521 17.1
Puplicate 0.4401 16.09
Standard )
Blank 6.8
Sample 0.31358 23.63
Duplicate 0.27817 19.48
Standard

Blank 6.6

uw C in
Sample

26.13
26.1

35.9
35.26

12
18.58

20,22
22.89

32.83
26.22

2z.21
30.68

10.5
P.49

15.03
12.88

Total Organic Carbon by PKL Procedure 7-40.37, on Instrument WAY2040,
325 Bldg., rm 313. Data reported from LR8 52998, pp $3-57.

mg/Kg
Sample

RSO (X)
bups

LR TR

24

14

X rec.
spike

99.25

99.25

99.25

99.25

§9.12

101.7

10.7

10-23-90
10-23-50

10-23-90
10-23-90

10-23-90
10-23-90

10-24-90
10-24-%0

10-29-90
10-29-50

10-26-90
10-26-90

10-26-90
10-256-90
10-26-50
10-26-90

10-26-90
10-26-90
10-246-90
10-26-90

10-26-90
10-26-90
10-26-%0
10-26-90

10-26-90
10-26-90
10-26-90
10-26-90

10-25-90
10-26-50
10-26-90
10-25-90

10-26-90
10-26-90
10-25-90
10-26-%0

11-13-90
11-13-90
11-13-90
11-13-90
1-13-%0
11-13-90
11-13-%0
11-13-%0

Z

/2/-77/ A
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Table 3: 200-BP+-3 Total Organic Carbon Analysis Data
Water Samples

Ave. RSD of cé Lsb
ug/ml ug/mb Dups Spike Cntrl Cntrl Date
WHC Sarple # PNL Sample # Sample Type Sample Sample (X) XRec  XRec  XRec  Sampled  Analyzed
10ppm Lab Cntrl 10.0
9.4 9.8 98
10.1
Water Blenk 0.08 on
0.13
699-52-37-157-A  90-6720-1 Sample 0.4% 0.346 19.6 10-23-90  10-26-90
90-6720-2 Duplicate 0.3
90-6720-3 SampletSpike 2.06 2.08 1.4 115
" " 2.10
699-52-57-157-8  90-6721-1 Sample 0.9¢ 0.90 141 10-23-90  10-26-90
90-6721-2 Duplicate 0.8
90-6721-3 Sample+Spike 2.04 2.04 1.4 [
L1 u 2-06
699-52-57-160-A  90-6722-1 Sanple 0.65 0.62 3.0 . 10-23-90  10-26-90
90-6722-2 buplicate 0.58 .
90-6722-3 Sample+Spike 2.65 2.46 10.9 123
" " 2.27
90-6722-5 Blank 0.06 0.12
L " 0.17
90-6722-4 Blank+Spike 1.89 1.87 1.5 17
- " 1.85
10ppm Lab Cntrl 10.6 10.5 1.4 105
10.4

Total Organic Cerbon by PNL Procedure 7-40.7, on Instrument WASSL102,
325 Bldg,, rm 400, Data reported from LRB 53093, pp 55.

Samples and Controls spiked at 1.5 ppm. The 1.5 ppm spike level is about 2x0L
and therefore spikes exhibit somewhat poor recovery
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PNL-ALO-051, Rev. O
Exhibit 1
Page 1 of 1

SAMPLE REC 0

Delivered by: 9’7{/ % Date/Time: /0(/24‘/40 /({/Z-‘f
Received by: ‘7% 7/) Z/

Customer Sample Number(s): S48 /Eg624éb4é2—

ALO Sample Number({s): 2:5227 1234141/%k~»

1.
2.

Customer Chain-of-Custody Form: Present /A—bsent
Additiona] Shipping Forms (list):

CustodiﬁSeals on Shipping and;or Samp!e Containers and their Conditions.
Present____ " L Absent

1f Present, Condition: GG‘CD —

Sample Tag(s) ID Numbers if not Recorded on the Chain-of-Custody Record
or on Sample Vial.

Notes: n / -

Condition of Shipping Container (Verify that ice still exists such that
samples are at refrigerated temperature),

Leef)

Condition of Sample Vials,

EOOP ‘

Verification of Agreement or Nonagreement of Information on Receiving
Documents.

Hqace—

Resolution 07 Problems or Discrepancies.

M /-

RETURN COMPLETED FORM TO PROJECT MANAGER

BO1-002



.. Westinghouse Hanfard  CHAIN OF CUSTODY

)
- ‘)'

=

W D
. 93*

: .é‘iﬂ?-ﬁs 55~/ 2

\

EATL]
-

-—m

ity

™

Company
eld Servietiehhone (502 373

Company €ontact :
Steffler pate 10/2.3/90 Time {3/0; IR LAY

Sample Collected by . A
Sample Lacations M&Lﬁa oo areQ l\/em-h of Jen epsT
lce Chest No.. ¥ Sleaoy OUJ Q%{Q—[ Field Logbook and Page No. uJHC— N= T~ 97;7 777° ¥4

Bill of Ladmg No. /YA Offsite Property No. /V A
Method of shipment _Aoma Oara i 13 326 PN). (Ad o a/}’lﬂaL'ﬂ/\
Shipped to 325 FHwL M@O@%ﬁ-&f /35:9 %};667? )

Possible Sample Hazards 4 - 7]

Sample Identif'cation - ’ ~

,99-55-55 = L0 | .

L}M’MQIQSS Satl Mnﬂw&w%ﬂ . TOC
) et E.,_%O'- L‘)'L kY]

199-55 55~ 1LOA

J_,.Lm_,.am.\:ﬁ_%maj_&:&_aﬂahﬂm e TdE

FPNET40.37

<
// \\ //\\
e o~ ‘ / .

/ \\ ] / \
™ » . Chain of Possession .
LY %onwm Recewed by £ Z Stk (e Date/Time:
7 L0620 ) /ST
M ‘% M wlod!
X 2/ (74
,elmqmsth by // Received by: atemme
linquished by: Received by: DatefTime:
-

BO 1-003 A-6000-407 (0440)

—



Westinghouse SAMPLE ANALYSIS REQUEST
Hanfaord Company

PART i: FIELD SECTION

Collector Mﬁ%}.—[@%— Date Sampled 10[23/5'0 Time /3/8__ hours
Company Cantact

Telephone (809 ) 373-35/& T

Sample Number and Type of Sample

Number Containers Type of Sample*® Analysis Requested |
DIkB-a5-66= 150 L. dlass - Soul - ] . T0.C) LT 0.3V

3)1b99-56- 85 oA . Mows: Sos TTA) BAegmi, Conloon (T0-C) AV 7:40.37
2)b99-55- 55 1ha: L 120mA. 0 ;\%Ea.a-d-' wﬂ Torae opemic. caepen (TOQ) PNLT- 4,37

T~ ' //
~J

] o~
f/ N\

Specjal Handling and/ar Storage 77 0D At AR ZQ (AL QALY LD XA L inST w
ALt o Nmiton Qhsile d A e . AN AL Z .
| Qo L ) h2500 0 3 ' adt | alr

PART Il: LABORATORY SECTION

— 2.2 / 2
\_*reived by ””4/ é// %&_ Title 3@‘6(/" Mq Date _/ ‘j), / Z{// <,

.alysis Required

*Indicate whether sample is soil, sludge, water, etc. A-6000-406 (067/89)
**Use back of page for additianal information relative to sampie location.

B01-004




) Westmghouse Hanford _ CHAIN OF CUSTODY

, + Campany

.’ Company Contact. Wendus. 77&6"/)1—/}{0?’(_, Telephone @q \373- 3878
Sample Collected by: 7! Z o ate ZQ/é’ﬁ/?d Ts'rie QTS0 4SS Qﬁ‘f&";
sample Locations @919-‘5-2 "S7 (sl ¢ 0. 7 bRl Ez DA T 071:; o73s
ica Chest No., - Field Loghook and Page No. LIAHC-ASSE /=) ot
Remarks 4,’./ QxS 20 L 7D MY B Y IXNLs. ,...ab ptad (3 ’.;u, ¥, %o

. d e G F S £ 0R Fonn SLP3 o

8ill of Lading No. _ VA4 g Offsite Property No. _ V7t
Method of Shipment W%M_mmm
Shipped to B8 L. L:‘?ﬂ/ 1 Aroa ) - _ . ’
Possible Sample Hazards ; Z t2se 2.

~ . - Sampleldenﬁﬁcati.cn - ' -

. ,J (p99-22-5T- Jeo ) ] 5
¢ ) {00k 1ol 20 THRI A Copbon, (AVLT-4037)

B
—3

. IIQSme,g&gm ,%FQM waTon. M?“,g Magmg:g;vg 7—£o,21(;§n:g HEL)

‘ﬂs-bz—cﬂ-Jé'! &
v 1,2 Sbnl. M%@-@-A—- wai—‘-”u Yo Iz J.-leL TOTAL ORLANIC. (‘mct\ord G’NL 740, ?)

9-52-57— 1574

b 52-57- o0 A

S0md. . - Nzeal. ' TOTAL OR2GANIC raap Bon (enL. 7~ /;401)
99-S2-57= llo OB
L120ml. araber glissqoil - ToTa, oeeaue Qo RN Griy-<p.37)

B01-005

. ™ ) .. Chain of Passession .
Relinquished by: /U_é‘n% S 77 crmpasqReceived by: L2, SLlhfe Date/Time:
H2 L w35 IS Rus .
%/d(jy’ E; Date/Tjme:
v 4/ széo /249
Received by: Dafe/Time:
linquished by: Received by: DatefTime:
A-6000-407 {04/30)



‘ Westinghause ‘
Q @ Hanfard Company SAMPLE ANALYSIS REQUEST

PART I: FIELD SECTION

Collector m&m&%}m%@b Date Sampled [gﬁi‘{ 2& Time @Z_ hours
Company Contact /.S 7 o] .

Odasd ™
Telephone (S02F 137 3~ 32/F Qz_tég
mg:r Numh“%‘;‘:‘g‘:\:’fsamme Type of Sample® Analysis Requested
I) - 251 — Ibo; /}Ia-o_m/.lﬂm.l@.:éfg@éw TV &t
- -
%ﬁ-nﬁzﬂ ST7A: [, s+ otz e el )

O RN N by 7
s A2 57272 2o, Ao G (i ' Tor ' PNLT =240,
L \ - .

4; L0567 1604 . S; Ye.oal, gg';, Tors Seomiic o s (ANL 7= 5@-_?)

£ 9 -S7=-/doB: / A KS° SDiet TRz @i Asr2 N (P/‘fd- ‘;@37}

o -
”
Field Information** _J!M;u&( 10 To L4 B2 287 A a4 Vd XA W
L2 T g Lo SO0 S YIT R ftp s J7 e 07 Focints s
(/ 7
Special Handling and/or Storage 227 g .~ o7 ,,"-/'4 A 71 (L 1L . LA _'/_1.’ ’d
Nt Lot~ FPo 44-7 s o (e 0570t Fh el 7755 condued

PART Il: LABORATORY SECTION,

weiveary 27 2L L e Litnf ol vue G200

.alysis Required

.'lndlcate whether sampie is sail, sludge, water, etc. ‘ A-6000-406 (07/89)
*={Jse back of page for additional information relative ta sample location.

B01-006




Trat
.

L

Westmghouse Hanford . . CHAIN OF CUSTODY

= Company
. ~ompany Contact. E)Q‘[’_\Q.Aé 2] lL_Q M NLer Teleg}mﬁg Soﬂﬂ 3733 Y
Sample Callected by Y 2. Date Time Qg 25
Sample Locp.tion's. b -85-8 5~ > N 7 D00 EART
lee Chast No..” oo ou o8l 0ualia Field Logbook%)nd Page No. (LI HC~N=28 7= 72— p04.75.
Remarks _ 200/ /I'HMJM [ (i 0 LM T2 &l l__‘._.__, a,él ' u&;
i TTad Ak caomat. CAmdrpe L * (/ <t
Bill of L&& ding No. __ A A 0 Qffsite Property Na. MA

Method of Shipment _ (A 4 u 4{ £ &édﬁ :b .32‘5_7917/(__ LAD .
shippedto 32§ LWL LAD

Possible Sample Hazards MMMM#&’ W

. | Sampie Idenlif‘cation - o -

o 1) _bﬁﬁﬁi-@:s- ok

. il ; - 248, ‘

Z = —
.. 7 -

o AN
. e . Chain of Possassion
. Received by: K Setisem DatefTime:
J o /O /2.4 B0 09 /0
d bg% fTime;
Y // A /24/ i )27 1D
Itlmqua‘l‘(_ d by: Received by: Date/Time:

N

!elinquished by: Received by; Date/Time:

B01—007 A-6000-407 (0ar50}




e

®

Wastinghouse
Hanford Company

SAMPLE ANALYSIS REQUEST

PART I: FIELD SECTION

Collector 1), S . Thompoen / .2 .SteClec

M}ﬁ,@ime&é hours

Date Sampled

Company Contact Telephone (909) 373~ 3%1&
o2b0-AP- |
m‘;: Number %c::l‘;r:i;:‘ee-gfﬁample Type of Sample” Analysis Requested
D]eM-se-261lblp |, 120m)., amiiecalass; seill | Tora cecauie, caeso (ErL7=40.37
N~

-

N

/

=y = . =
o \ /
% \ /
e \ /
P \‘ /
. N /
- ~_
8 >
o 1 N
Y 3 /‘/ \
e \
o -~ o~
—— / \

2

1.

Special Handling andlogtorage

Z:L(M

PART li: LABORATORY SECTION /

Inceived by '_,7/72// /_Z:c;

Title _@%{ M

A
Date /C{’/z‘i‘/‘?‘o

— .
| -alysis Required
Indicate whether sample is soil, sludge, water, etc.

**Use back of page far additional information relative to sample lecation,

-
»

A-5000-406 (07/49)

B01-008



PNL-ALO-051, Rev., O
Exhibit 1
Page 1 of 1

SAMPL CEIPT FOR

Delivered by: f:S;;z:iQ{:(;£;£_, Date/Time: /?}/é;ﬂ/éé9 //?il/éf)

Received by:

__

Customer Sample Number(s):f 97 -5656-5¢ —/ < bPF-52-C7-/6 7
ALO Sample Number(s):___ 70 —47 25 0 -L726

1.
2.

4.

el Absent

Customer Chain-of-Custody Form: Present

Additional Sh1pping Fur 11st)

Custody Seals on Shipping and/or Sample Containers and their Conditions.
Present Absent

If Present, Condition:

Sample Tag(s) ID Numbers if not Recorded on the Chain-of-Custody Record
ar on Sample Vial.

Notes: /{)//;éz.

Condition of Shipping Container (Verify that ice still exists such that
samples are at refrigerated temperature).

LoD DK7Y

Condition of Sample Vials.
a0 /)

Verification of Agreement or Nonagreement of Information on Receiving

Documents. /¢7

Resolution of 'Problems or Discrepancies.

Mg

RETURN COMPLETED FORM TO PROJECT MANAGER

B01-009



2 - . Sampie ldentification  _.. -

oy L) e =48 =85~ s9p . _

3 (20wl - wic_Larzon [PV 7- 4&37,\

o~ | £ /

- AN pd

T £ N\ _ 7
N /' RN e

1% \ / \ /

) e 7

- VAN AN

o~ e ~N - N

[

- . Westinghouse Hanford

. CHAIN OF CUSTODY
- Company .

upany Contact. dd.ﬂnJu S, ﬁnMﬂSOD Telephone £507 ’ 373 -32/8
sample Collected by Z: 4. Fakf:é /2 2 Shettlor Date /ze/‘?o Time 2253
Sample Loca_nons 99 -5¢-5% g[;&z_z/.: (100 Aren s o quile M. of o Loraers ,
Ice Chest No.._Alshs # & Field Logbaok and Page No. fC - A/~ 287-2.
Remarks A ,5_301‘2&: A be aaaéz::af hr Toras Ogeanic (araon
Bill of Lading No. - MfA = Offsite Proparty No. _NAQ o

Methad of Shipment M&c@_@_ﬁi‘h&mp[ﬂ_wﬂ&_éﬂé .
Shippedto 325 AU Lab {300 &Qg

Possible Sample Hazards MJQJ [alf 7‘/( Fee r'/a/ __nsvln{mgn'/s

~N. _Z
L | N 2 N

Chain of Possession

Reynqum Tl . Raberts Rccewed by DatefTime:
.[4./- %’/ //Z- 'Zﬂ

L-27- o
‘clinquished by Receuveﬁ/ by: DatefTime:

%?/% ,é:ﬁ‘f/d-— ﬂ/:?/fa 72,29
RelinGpished (P i i Recewed by DatefTime;

. — L //J/fa Zz 12,42 y
uished by;, ) ec 1277 ime:
e %/_ZL ohls i

A-6000-407 [04/90)
B01-010




_QMM%%%M:«W 7)

’ ., Westinghouse Hanford . CHAIN OF CUSTODY
Campany Dize'/‘?“ .

-.ompanyContact W Westdes S- 7710/}V3§ o Telephone (. | 373 -3E/
Sample Collected by’ S-& - KDJ SRz iWﬂr’ Date /0/&4/9? Time _/#23

Sample Locations _(g‘?‘?- G957 (ICLUS LT /?rafm Of 200 ZZAST

IceChest No., ﬂfﬁﬁ&? = 4 Field Loghook and Page No. _{ [ JHC <A/~ 2872

Remarks *ﬂim@ﬁﬁﬁ%%&{#&.@ﬂ/ Seigorees Aot don,

Bill of Lading No. A Offsite Property No. __/A/A.

Methad of Shipment M%jy. "F‘”’"”."&- v 325 VL LAB
Shippedto _ TS 2. LAR (O3 29) . ‘

rd - »
Possible Sample Hazards 2ows ¢ Adrctaler 47/ fﬁ@ W@ﬁ

Sampleldenuhcauon -

0199 -52- 7= /02 0 FT

AN 7" AN

~___ — NG

\ .
) | N4

) i Chain of Possession

Relinzuishedby:S’Z‘Z’é?VE APS | Received by: K 2. A |DateMime:

BO1-011

N/;f P /efac/9p /43S
"
T/ fzé"—-a /? // ) £2, ?d/?’ 2.
&2y i/ il n:le__-

A-6000-407 (04/90}



Westinghousa .
Q) @ Hanford Company SAMPLE ANALYSIS REQUEST

PART I: FIELD SECTION

YR NG 7(33
Coltector _HJS:[HMSQH r/J@? Sﬂ% I Date Sampled Zg'%é 70 _ Time /903 _ hours

Company Contact wwfm Telephone { 507 ) 375~ 3g/ 8
m’;l:r Number ac';igﬁ:;f Sample Type of Sample® Analysis Requested
Jﬁ%‘-@“ﬁ’?-/&?@ Loml-omberal s So g 2 / 0. 3
292 -5 5= S5 /70 A /zami amﬁu:glaé& . 59[1‘13' C ; 7 - éfn.eﬂ

/

oy Xl a =
. . 7 s .
SpecZHandhng and/or Storage 2722204 A A QA 1 ooz — A e gley—r
ALl A g or” BT 52 o /2 LgFR 1 126 Fceqq / méewﬂ#
2L /4’:/4._.4.& 2 ,

PART il: LABORATOQRY SECTION,

\‘)nr.eived by W 7&6\_; Title Mwm

A
4L _ i & Date /&/E'd:/?'o
.alysis Required /

*Indicate whether sample is sail, sludge, water, etc, A-6000-406 {07/89)
*=Use back of page for additional information relative ta sample location.

B01-012
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